\CIENTIFIC 
errs MONTHLY 


OF MICHIGAN 


MAR -5 i954 


PERIODICAL 
READING ROOM 


oe ~ 


SIGRO RNS RE RIC ORGS REPO LIP. 





a a diaie | inhale 











ENSATIONAL OPTICAL BARGA 


LONG WORKING DISTANCE ATTACHMENT IMPORTED 
for HiGH- POWER MICROSCOPE oBjEcTiVes | STEREO MICROSCOPE 


at 50% Saving! 

A New English Development Wide, 3 Dimensional Field $160 
Gives You Extra Working Space Un- Excellent Depth tor Working Val. 
der Magnification Plus upright image Under Magnification! SQ 

Development of Smm. and 4mm, Now, for the first time—a fine, im 
Microscope Objectives with large ported Binocular Microscope at a 
working distances has been achieved. substantial saving. Used for inspec 
Makes dissection and other micro tions, ee se pisheneniae check 
scopic operations much easier. These Ing, ete, Fixer 3 power objective 
BOX and 40X Objectives have numeri With 5 pairs of matched eyepieces to Pstpd. 
eal apertures of e . The working give you powers of 11x, 13x, 20x. Rack and pinion 
distances have been increased from the focusing. Interpupillary adjustment. Instrument 
few millimeters commonly associated is removable from base for mounting on equip 
with such objectives to 12.8 millimeters ment or bench, Working distance—2°%4”, Adjust 
An additional advantage—there is no able for extra height. Fine hardwood case included. Recom: ed 
image reversal. Image is clear and for lab, shop, factory or home use, We guarantee complete tis 
sharp. These systems will operate very faction or your money back 
well even under phase contrast condi Stock No. 70,011-X ..... mais $85.00 Pstpd, 


tions. Made with standard threads a 
dling the specimen under high magni POCK ul COMPA A OR] 
fication is required. Height 1-23 oe. Check, Measure, Inspect Small 


diameter 1-5/8” : 
Parts and Dimensions with 


Stock No. 50,038-X . 8mm, $112.00 Pstpd. 6 POWER MAGNIFICATION 


Stock No. 50,039-X .... imm. ...... $114.00 Pstpd. 
Order by Stock No. Send check or M.O. MEASURES e Angles @ Radii 
Money back guarantee @ Circles e@ Linear 
in both decimal inches and mitnneel! 











First time available at such low. price! \y J 
EDSCOR i POCKET COMPARATOR. Y Handy! Fast! Accurate 
Fine, imported measuring magnifier—ap- 
prox, size 144” x 2”—for fast, accurate inspection of intricate 
Used to check layouts, machining on tools, dies, gauges—to 
. threads, chamfers, small holes. In optical work for checking 
War surplus (a such as bubbles, seeds, scratches, pits and digs. For scientis 
$300 value) — used determining width of spectograph lines. In photogr: iphy—me 
to train aeroplane ing and focusing at ground glass. Instrument comes in prot 
pilots in the han- leather case. Money-back guarantee! 
rome ee — Stock No. 30.061-X Ste Pectenta 
Sank beniooneatibe. Order by Stock No. Send check or M. O. — 
Consists of large cemented achromat 5” dia., approx. we F/1.4 16 MM MOVIE 
F.L. 25”; pinpoint reticle with a 6-8 volt ‘bulb (to | 7 PROJECTING LENS 
represent a star); first surface mirror to reflect light : | P Al % . MM 
from reticle. Length of tube is 14%¢”, width of cradle \ r ee Used for 8 M 
73” Projectors 
USES: Collimator for optical instruments; testing = | BEE | — — ely eta 
lenses for definition; take apart for large achromat 4 -- _ yaks ag we ig 
and other parts; as a source of infinite light; photo = \ saa fekae Ben ee 
yates the size normally obtaine 
graphing a reticle at infinity. projecting distance. Le! 
Stock No. 80,025-X .. $95.00 F.O.B. Barrington, N. J. inted in a standard sleeve with 0.D. of 1 16” which fits most projector 


adaptors available for mount sizes ranging from 1” to 14%4”. Back 


must come within 5/16” of film. Worth $30.00 
IRIS DIAPHRAGM Stock No. 30,119-X 00.0... se... $9 


’ linported from Germany. Low cost. Use for | IMPORTED MICROSCOPE—100, 200, 300 Power 


building enlargers, cameras, optical instru- 
ments, ete. With handle O.D, 244”. Maximum ] Ocular, 3 ~~ Lenses, Rack & Pinion Focusing 


perture—1%. Minimum aperture—',. olving disc-light adjustable mirror. Square stage 2%4” 
Stock 230,118-X $1.50 P.P. Truly a wonderful bargair TRY IT FOR TEN DAYS if 


pletely satisfied, your money refunded. Comes packed in sturdy, hard 
wood Case Aece rv evepiect ind objective available 


ILLUSTRATED INSTRUCTION BOOKLETS Stock No. 70.008-X $14.95 Postpaid 
Easy to follow—accurate—S'% x 11 page size—many illustra 3 
RETICLES 


tions. Do-it-yourself—Save! and have Fun! Price 
Stock No Pstpd : . : pes, Telescope and othe 

How to Build Projectors ° .. 9014-X% 30¢ reate , ietv of ka uring and countir R 

aerate are Seana be Se co 40¢ te 0 96 er ae ae | the entire esuntey| Amasincly low pric ; k 

Method to Clean Precision Optics .... 9024-) 25¢ 77 care ina SRG LOR ; 

Homebuilt Riflescopes 9018-X 30¢ erage? — tg pens on ronal 7 

New—JJust Issued 

Homemade Stereo-Adapters ae . 9032-) 80¢ Pattern + Description of Pattern Stock No Pr 

Homemade Stereo-Viewers ... 9034-X% 30¢ E-1 101 in 100 parts (Horizontal) 30,066-X > 
Photo Microgr: iphy with Pen Microse cope ... 9029-X 10¢ 1Omm in 100. part (Vertical) 30,067-X 
Dummy Cameras sw x ee Se one S 9035-X% 20¢ -5 on in 100 parts (Horizontal) 30,068-X 
Collimating Systems. ... 9031-X 15¢ : r ne Standard 30,070-X 
Homemade Telephoto Syste ms .. ; . 9036-X 60¢ - rossline ne 30,071-X 
. Building A Condense or 2% oneentt ircles 0.5mm to 12mm 30,077-X 
Enlarger... .. 9038-X 40¢ - oncentric ( 4 to 3/8” 30,078-X 
































IF YOU'RE INTERESTED IN OPTICAL BARGAINS _ Send Cheek or M 


Satisfaction Gua 


We Hove Literally Millions of Wor Surplus 
Write for FREE CATALOG X Lenses ond Prisms for Sole at Bargain 
Prices. Numerous Types of Instruments Too! 





THE 
MENTIFIC MONTHLY 


MARCH 1954 


“Fe Contents we 


he Scientist in American Society: 
Scientists and Other Citizens 


Gerard Piel 
Science for Its Own Sake 


V.F. We issko pf 


lhe Legal Basis for Intellectual Freedom . . . . 2... Murk De Wolfe Howe 


Scientists and Political Action. ....... ... .. 58. C. Kembl 
Closing Remarks of the Symposium Chairman . . . . . Edward U. Condon 
Quantum Mechanics and the Aether. . . . . . . .. . . «. PALM. Dirac 
\n Anthropologist Views ‘Technical Assistance . . . . . ) .) .) . Charles J. Erasmus 


lhe Place of Anthropology in a ‘Technical Assistance Program. . James G. Roney, Jr. 


Deductive Morphology and Genetic Classification of Coasts. . 2. . . . C. A. Cotton 


(he Social Versus the Physical Effects from Nuclear Bombing . . . Fred Charles Iklé 
Book Reviews by Roger Adams, Gaylord W. Anderson, A. M. Chickering, 
Charles L. Dunham, Jay N. Edmondson, Daryll Forde, Joel H. Hildebrand, 
Charles S. Johnson, Wiliam J. McDonald, Jane Oppenheimer, Mason T. Record, 
1. J. Riker, John A. Russell, Herbert L. Stahnke, C. V. Starrett, and Walter T. Wilson 
\ssociation Affairs 


Cover: S.C.S. Photo, U.S. Department of Agriculture 


AAAS EDITORIAL BOARD 


DuANE ROLLER 
Editor 
RutHu C. CHRISTMAN 
Acting Executive Editor 
Mark H. ADAMS BENTLEY GLASS 
WiLu1AM R, AMBERSON KARI 


LarRK-Horovitz 
WALLACE R. BropE 


Epwin M. LERNER 
WALTER J. NICKERSON 


Advertising Representative: F. A. MouLTon 


MonTuHLy, established in 1872 as The Popular lanuscripts and 
has been an official publication of the American expressed by contributor 
the Advancement of Science since 1915. It is pub- Change of address: Four weeks are required to effect a change of 
Association at Business Press. Inc.. Lancaster. Pa ddress. If possible, please furnish an address stencil label from a 
954, by the American Association for the Advancement easing Be sure to give both old and new addresses 
ntered at the Lancaster. Pa., Post Office as second class PO Oe eens if Sys — : 
the act of March 3. 1879. _Annual subscriptions: $7.50, domestic and foreign. Sin 
spondence should be addressed to THe ScrEeNnTIFIC E. SPS TOs be RNS OF IS AAS . , 
515 Massachusetts Ave., N.W., Washington 5, D. ¢ , LHe, Scientiric Montuty is indexed in the Reader's 
; setts 5 N.W., as g ; Periodical Literature 
hould be typed with double spacing and submitted in The AAAS also publishes Scrence. Subscription 
AAAS assumes no responsibility for the safety will be furnished on request. 


photographs or for the statements and opinions 


inciuding 
zle copies 
] 


Guide to 


and advertising 





ve Science and Technology * 
From the Month’s News Releases 


Predictability Flowmeter 


Complete predictability of all fluids is possible with 
the development of a new line of predictability flow- 
meters. Calibration curves can be calculated directly, 
without experimental calibration. The only information 
required to obtain a calibration for a given fluid is the 
density and viscosity of the fluid under conditions of 
flow. A new teflon stop prov ides quic k inter« hangeability 
and ball replacement. (Fairfax, Inc., Dept. SM, 17 E. 
19th St., New York 17. 


Calcium Sweetener 

A handy powder form of calcium sweetener, pack- 
aged in a 2-oz sifter-top container, is available to serve 
persons who follow low-salt as well as low-sugar diets. 
The powder leaves no bitter aftertaste and is non- 
use in cooking or for 


caloric. It is not intended for 


sweetening beverages—simply for sweetening ready-to- 
eat foods or fruit. One teaspoonful of powder is equiva- 
lent in sweetening power to six teaspoonfuls of sugar. 


Abbott Laboratories, Dept. SM, North Chicago, IIL. 


Analytical Balance 

A single-pan analytical balance (Fic. 1) minimizes 
operator fatigue and still gives speed, simplicity, repro- 
ducibility, and dependability. This is achieved by the 


location of easily manipulated, weight-control knobs and 











the vernier-type reading scale which is loc; 


level just above the weighing pan. The inst: 
incorporates two beam-arresting knobs—on« 
to permit arresting the beam with the | 
hand. (E. Machlett & Son, Dept. SM, 220 | 
New York 10. 


side 


Hand Tachometer 


Confusion and reading errors are minin 
measuring speeds with a new hand tachomet: 
thumb-operated range selector automatical 
the scale numbers for each range. The same n 
also brings into view the correct number 
scale division, eliminating the need to figut 
scale markings for each range. The extra 
subdivided for maximum readability. The t 
insures sustained high accuracy, low operating 
rapid response, permanent lubrication, and 1 
light-weight construction. (Metron Instrument 


pany, Dept. SM, 432 Lincoln Street, Denver 


Micro Gram-atic Balance 


A new constant-sensitivity, 20-gram-capa 


balance embodies high speed (20-sec weighi: 


two larger balances), single-pan design, two ki 
instead of three, fast air damping instead of 
damping, and automatically registering weight 
weights are not added but mechanically 1 
merely by dialing from the front panel; tl 

personal handling of weights, no calculating 
Fisher Scientific Company, Dept 

Forbes Street, Pittsburgh 19, Pa.) 


results. SM 


Vibro-Spatula 


A familiar laboratory tool, the spatula, |! 
combined with a midget vibration motor to 


add 


particles can be dropped singly, in a steady 


and accuracy to laboratory weighings. Wit 
in rapid bursts onto the weighing scoop 
Loosely bound aggregates of crystals can be 

with this new tool. The motor, which vibrat: 
less-steel spatula 60 times a second, fits about 
into the laboratorian’s hands as an _ elect! 
Fisher Scientific Co., Dept. SM, 717 For 
Pittsburgh 19, Pa.) 


Swiss Prism Binoculars 
High precision binoculars, equipped with 

prisms of the finest optical quality manufact 
all air-to-glass surfaces hard coated, will rend 
pletely color-true, stereoscopic image of gre 
ance, sharper contrasts, and maximum accu! 
combine extremely low weight with a wat 
chanical precision and rugged construction \ 





outlasted severe tests. Available models 
a unique 818 pocket model, measuring 
4 in. and weighing only 7 oz, up to the 
light 12x50 (26 oz) Karl Heitz, Inc., 


50 West 54th Street, New York 19.) 


‘sin 
developed, silicone, low-pressure laminating 
ereater physical strength at both room tem- 
d elevated temperatures, and faster cure. 
table, water repellent, inert, and _ resistant 
mn and to the effects of most of the commonly 
reanic reagents. The resin has good flow char- 
s and, uncatalyzed, has a gel time of 5 to 10 
ites at 250° C. (Dow Corning Corporation, Dept. 
SM. Midland, Mich.) 


Shielded Isotope Carrier 


\ shielded carrier for handling bottled radioactiv: 


used in medical or research laboratories is 
The lead shield, weighing 20 Ib., features a 
perated locking mechanism to prevent unauthor- 
personnel from handling the isotope. (Nuclear 
strument & Chemical Corporation, Dept. SM, 223 


West Erie St., Chicago 10, III. 


Pencil Step-Saver 


\ 


chanical pencil, securely held by a life-time 
to a small strip of gold-tooled leather, will do 


vith any “Hold the phone while I find a pencil” 
vances. The leather plate is coated on the back with 
pressure-sensitive adhesive which will attach to 

lry surface. The user merely lifts the pencil off the 
no strings, springs, nothing to get out of order. 

|. Eller, Dept. SM, 1000 Sutter St., San Francisco 9, 


\mplifier Tube 


\ traveling wave amplifier tube has been designed to 
t kme which 


ave to be tracked by a tuning voltage or mech- 


tage amplification from 2 to 
+ } 
[his tube finds its greatest use in applications 
deband and high gain are required at a low 
ch as r.f. preamplifiers, untuned r.f. receivers, 
laboratory microwave measurement techniques. 

Laboratoris, Dept. SM, 700 Hamilton Ave., 
ark, Calif. ) 


Monitoring System 
Ur a simple inexpensive circuit, a new remote 
itoring system can make accurate radiation 
ments from background to as high as 100,000 
m one to ten remotely located ionization 
A stable low voltage battery circuit permits 
of ionization chambers up to 5000 feet from 
anel without need of amplification. (Jordan 
Sales, Inc., Dept.SM, 119 E. Union St., 


|, Calif.) 


Miniature Geiger Counter 


A miniature geiger counter, hardly larger than a 
king-sized package of cigarettes, is now available. Ac- 
curate and highly sensitive in detecting radioactivity, 
this precision instrument is completely self-contained 
Cam- 


1834 


and provides continuous or intermittent service 
Mac Division, Micro Specialities Co., Dept SM. 
Ave.. Berkeley 7, Calif 


University 


Automotive Parking Device 
Ss 


An automotive parking device, attached with suction 
cup to the bottom of the windshield of any make auto- 
mobile, takes the guesswork out of parallel car parking 

Richard Whitehill & Company, Dept. SM, 6007 Euclid 
Ave., Cleveland, Ohio. 


Portable Pump 


A gasoline—engine-powered pump, designed for multi 
purpose and weighing only 35 |b., has a capacity up to 8 
gallons per minute open discharge and a pressure range 
up to 30 Ib. (Hypro Engineering, Inc., Dept. KP, SM, 


104 N. Washington Ave., Minneapolis 1, Minn 


Jar Bath 


\ new, full-visibility jar bath (Fic. 2.) obsoletes the 
; 


need for motors, stirrers, 01 circulating Systems of any 
type, yet provides complete uniformity and automatic, 
gentle, efficient agitation in all areas of bath irre spective 


of work load. (Blue M Electric Co., Dept. SM, 306-08 
W. 68th St., Chicago 21, Ill 
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FASCINATING BOOKS 


TO NEW MEMBERS OF THE 


CIENCE book clu 


THE CREATION 
oF THE UNIVERSE 


By GEORGE GAMOW 


Now for the first time in a book for science-minded people, 
Dr. Gamow discusses the origins of galaxies, stars and planets 
in the light of known nuclear reactions. In a witty, readily 
understood manner, he traces the expansion of the universe 
through three billion years of gas-to-liquid and liquid-to- 
solid evolution. To support his interesting conclusions and 
contentions, he draws upon geology, astronomy and the new- 
est concepts in the fields of nuclear and atomic reactions. 


EXPLORATIONS 
in SCIENCE 


By WALDEMAR KAEMPFFERT 

This is a fascinating non-technical exposition of the scien- 
tific wonders that have made startling headlines in recent 
years, and the dramatic stories behind them. Intended as a 
“guided tour” for the intelligent reader who wants to keep 
abreast of today’s increasingly important and complex scien- 
developments, this book deals with current problems 
such as: the use of atomic energy in war and peace, the mys- 
tery zone of supersonic speeds, the enigma of cancer, the 
cyclopean eye of Palomar, and even the prospects of made- 
to-order weather. The author is a former Editor of Scientific 
American and is currently the Science and Engineering 
Editor of the New York Times. 
Combined retail price $7.25 


tific 


BOTH FREE to new members 





Start your membership with 


ROCKETS, MISSILES 
and SPACE TRAVEL 


By WILLY LEY 


Just how far has Science advanced to 
ward making interplanetary space travel 
a reality? Here are facts much stranger 
and more exciting than any fiction ever 
written—and theories that may be estab- 
lished facts much sooner than we think 
The question is no longer whether space 
travel theory is serious, or correct. It is 
now simply a matter of how quickly en- 


TS MISSILES 


ROCKE TRAVEL 


SPACE 


gineering practice can catch up with ex 
isting theory! Illustrated with many pho 
tos, drawings and charts 

Retail price $5.95 


To members, only $4.75 


JOIN 
NOW! 


— get 


$13 

worth of 
books 

for only 
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THIS NEW KIND OF BOOK CLUB is for peopl 
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discoveries, inventions and developments of all ki 
world over. 

Each month the Club’s editors select an outstanding 
This and other significant works in the same field 
scribed in The Science Report which you receive f1 

On joining you receive Explorations in Science and 
Creation of the Universe FREE with your first 
Rockets, Missiles, and Space Travel. For every 
tional selections you accept, you receive anothe 
Bonus Book FREE. 

You do not have to accept every selection — as few ¢ 
a year fulfills your sole membership obligation. ¥ 
only the books you want, and pay only the member’s 
reduced price, plus a small fixed mailing charge 
have received them. 

It costs nothing to join and you may cancel your 
ship at any time after accepting four selections 
money. Just mail coupon now to: Science Book C! 
2062, 11 East 36th Street, New York 16, N. Y. 


SCIENCE BOOK CLUB, Inc., Dept. 2062 

11 East 36th St., New York 16, N. Y. 

Please enroll me as a member. I am to receive FREE 
upon joining, Explorations in Science and The Creat 
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siles and Space Travel, at the special member's reduc 
only $4.75, plus 25c for postage and packing. For 
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The Scientist in American Society 


The four papers that follow are based on addresses given in Part II of the sympostum on The 
Scientist in American Society at the 1953 annual meeting of the American Association for the 
Advancement of Science. The program for Part II was arranged by a subcommittee of the 


AAAS Symposium Committee: Charles D. Coryell 


(chairman), P. M. Morse, and V. F. Weiss- 


kopf, all of Massachusetts Institute of Technology; and Bart J. Bok of Harvard University. 
Edward U. Condon, AAAS president for 1954, presided 


Scientists and Other Citizens 


GERARD PIEL 


The author, publisher of Scientific American, was born in Woodmere, Long 

Island, March 1, 1915. He graduated magna cum laude from Harvard Uni- 

versity in 1937. During 1939-45, Mr. Piel was science editor for Life maga- 

zine, and the following year he served as assistant to the president of the 
Henry Kaiser Company and associated companies. 


E may take heart in the fact that almost 

every recent meeting of the AAAS has 

featured a symposium on the double 
heading of science and society. One heavy price 
we have had to pay for the advancement of science 
is specialization. Scientists and other citizens have 
therto been content to live in separate worlds. 
almost in separate societies, to the detriment and 
hazard of both. It may not be too late now to 
discover that science is a social activity which in- 
volves other citizens as well as scientists. The fact 
is that science today in America is a largely social- 
ved activity that is bringing scientists into new 
and not always comfortable association with their 
lellow citizens. 

American science was never really demobilized 
at the end of World War II. This year expendi- 
research in our universities will exceed 
0 milion dollars, more than 12 times prewar 
Nearly nine-tenths of this money 


tures 


expen ires, 


comes from and industry. The bulk 


of it is for military research and almost all of it, 


government 


no matter how pious the protestations of the spon- 
sors and the scientists involved, must be credited to 
the support of applied, as contrasted with basic, 
research. 

This flood of money has profoundly altered the 
conditions of scientific work and lives of scientists 
in our country. As Curt Richter of The Johns 
Hopkins University said in a recent issue of Sci- 
ence: “Large funds encourage great enterprises, 
great experimental designs. They encourage ‘great 
teams of workers’: they take good research men 
away from their workbenches to direct many tech- 
Worse yet, they set up pressures that 


from 


nicians.”’ 


divert scientists their own work to devote 


their energies to the projects of others. Especially 
in war-motivated grants, Professor Richter, 
“it is the project, the design that counts. Who 


does the work is often relatively unimportant.” 


Says 


129 





This subordination of the scientist to the status 
of employee, even in an executive capacity, heavily 
conditions his independence. All too often it means 
loss of independence from within as well as from 
without. Unquestionably it has a role in encourag- 
ing the pre-occupation with little questions and the 
soft-pedaling of fruitful controversy about which 
scientists in every field may be heard complaining. 
One wonders what effect it must have upon the 
quality of teaching, since students traditionally take 
aspiration from their masters. 

Their new and closer relationship to their fellow 
citizens thus faces scientists with a host of prob- 
lems. But there is none more serious, because it 
compromises the possibility of action on all others, 
than that which confronts scientists in the realm 
of civil liberties. The present erosion of their aca- 
demic and personal freedoms is in itself a measure 
of the decline of the scientist’s traditional status 
as an independent scholar. ‘he public record shows 
an increasing frequency of affronts to the integrity 
of scientists as citizens. In secret proceedings, many 
more scientists have suffered humiliation and jeop- 
ardy as the result of invasion of their freedom and 
privacy. 

The situation must be deeply disturbing to any- 
one who senses the crucial relationship between the 
ethics and law of a free society and the conditions 
which are essential to the work of science. Freedom 
of conscience, speech, publication and assembly 
are required alike by the advancement of science 
and the self-government of a democracy. Due proc- 
ess in the law has its analogue in the tests of logic 
and evidence observed in research, and both have 
the purpose of arriving at the truth by induction. 
No scientist can surrender his freedom as a citizen 
without resigning his independence as a scientist. 
No society that muzzles political dissent will long 
delay the clamping of restraints upon science. In 
any discussion of the relationship between science 
and society today, these issues must come to the top 
of the agenda. They are the topic of legitimate 
professional concern, not only because they affect 
colleagues who have been wronged, but because 
they ultimately involve the freedom of every scien- 
tist to carry on his work. 

Taking a broader view of this situation, two 
observations force themselves upon us. The first 
is that scientists are not alone in their plight. The 
constriction of the freedom of scientists is part of 
a general pattern which involves the freedom of 
people in every department of intellectual activity. 
The same _ indignities visited upon 
writers, actors, scholars, government administrators, 


have been 
teachers, lawyers and ministers. The present move- 


130 


ment differs from similar episodes in the Amer 
past in that it favors intellectuals as its target 
The second observation is that this movemey 
has its origins deep in the structure and condit 
of American society today. It is no mere cas 
democracy fumbling, as has been said, with ¢h 
difficult reconciliation of security and freedom 
a dangerous world. Espionage, sabotage, 
son are familiar perils to the existence of nation)! 
states. Our people long ago equipped the Feder 
Government to deal with them by methods tha 
accord with the institutions and ideals we wan 
protect. The spectacle we have been witnessing i 
not only repugnant to the spirit of our society | 
largely irrelevant to national security. In fac 
according to Senator Herbert H. Lehman, 


“full-scale assault on the Government service. ¢} 
schools, the stage, the publishing world and eve; 
the churches” has done more harm to the national 


security than disclosure of all the nation’s defens 
secrets could have done. 

Nor is this the first that 
politicians have undertaken to exploit poy 
apprehension in a time of world unrest. They h 
ample precedent in our history from the XY7/ 


time conscien 


papers to the Palmer raids. But the present 
of demagogues and_ their 
have been spared for too long the wrath 
should spring from the sense of fair play i 
in the American tradition. That is why we a 
moved to see these events as symptomatic of so! 


ignoble_ collabora 


serious malaise in our culture, of grave disturbat 
in our social order. 

Though they are not really looking for 
causes of these deeper troubles, our contemiporal 
inquisitors seem to sense that the hunt is war 
when they have a scientist in the dock. It 
after all, quite widely understood that 
does have something to do with the amenit 
the troubles of living in our time. 

In an address before a corresponding gathering 
of the British Association for the Advancement 6! 
Science last year, Alexander Macbeath, proilesso! 
of logic and metaphysics at The Queen's Un- 
versity in Belfast, described the situation thu: 

. it is to the power over his environment w! 
placed at man’s disposal, that science mainly ‘ 
present prestige. The miracles of the modern \ 
motor cars and airplanes, radio and televis 

derive from science: and for the mass of n 

they constitute its justification. . . . But the « 

and discomforts which have come in their tra 
been equally great—high explosives and aton 
the squalor of urbanization, the exploitation 
by man—and it is of these that men have 
painfully conscious during the 20th century 


THE SCIENTIFIC MO 





rHL\ 


are guilty of invading the integrity of the fourth 
branch of our government and stand in contempt 
of the electorate. 

There is a disturbing tendency for these inquisi- 


ing by bitter experience that [the knowl- 

yower that science brings] are not always 

._ men have reacted not only against free- 

use them, but against freedom in general. 

ondition and insecurity, the people seek the 
of conformity and thereby create the 
our latter day revivalists and promoters 
tarianism. The intellectual who disturbs 
sy peace with doubting questions comes 


heal torial procedures to spread outside the government 
vith the and civic 
‘dom In 
nd trea. 
National 
Fed ral 


ds thar 


into private business, labor unions, 


organizations. Pressures in this regard are espe- 
cially heavy upon educational institutions. The 
president of Harvard, for example, was recently 
reminded that only a legal fiction insulates privately 
endowed institutions from supervision by a con- 
gressional committee. They could be stripped of 
their tax exemption for failing to meet some con- 


arded as a heretic, a revolutionary and 
ence the apathy, if not the approbation 
ch the public has thus far permitted the 


i 


i 


Want to ee ° ° 
of our civil liberties to advance. 


SSING 3s 


hat advance is already considerable. There 
not enough time here to catalog the grievances. 
it to say that they include practices which 
the obnoxious test oath, bills of attainder, 


earch and seizure without warrant, Star Chamber 


and other abuses to the rehef of 


rosecutions, 


hich our Declaration of Independence and Con- 


tution were addressed. 

Many of these practices have unfortunately been 
n be, as Supreme Court Justice Douglas 
ently observed: ‘‘within the letter of the 
But.” says Justice Douglas, “even when law- 
es justify them, they violate the ideals 
In formal opinions from 


aw. 


rs and judg 
i freedom we profess.” 
bench, he and other judges have observed that 
courts too may be swayed by the tides of 
motional majorityism that have swamped _ the 
itive and legislative departments. 
With great wisdom Alexander Meiklejohn has 
vrved that our constitution provides for a 
rth independent branch of the government, 
jual with the executive, legislative, and judi- 
(his fourth branch in the division of power 
sovereign citizenry, acting in its capacity as 
lectorate. Clearly, if our system is to work, 
lector must be protected from intimidation 
cion, especially with regard to his political 
by public officials who become infected 
the insolence of office. That protection is 
d by the secrecy of the ballot box and by 
ht of privacy that shelters the freedom of 
ce, speech, and association. 
is we have been told so often in the past 
a citizen has no right to a job on the 
ayroll. But he is entitled to protection 
and loss of livelihood by 
department loyalty procedures that vio- 
essence of his constitutional rights. ‘The 


irrassment 


ence of the elector draws the same clea 
around the matters that may be legiti- 
nquired into by legislative committees. 
ind legislators who overstep this boundary 
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gressional standard in faculty appointments. 

In view of the pronounced tendency of this 
movement to persist and increase in intensity, the 
following description by Leo Szilard of parallel 
events in Germany may be taken as a warning of 
where we might go from here: 


The German learned societies did not raise their 
voices in protest against these early dismissals. 

It seemed much more important at that moment to 
fight for the established rights of those who had ten- 
ure, and this could be done much more successfully, 
so they thought, if they made concessions on minor 
points. In a sense, the German government kept its 
word with respect to those who had tenure. It is true 
that before long most professors who were considered 
“undesirable” were retired; but they were given pen- 
sions adequate for their maintenances. And_ these 
pensions were faithfully paid to them until the very 
day they were put into concentration camps, beyond 
which time it did not seem practicable to pay them 
pensions. Later many of these professors were put to 
death, but this was no longer, strictly speaking, an 
with which the learned societies 


academic matter 


needed to concern themselves 


Fortunately, there are signs of a willingness and 
a resolve on the part of the academic community 
to get defensive counteraction going before it is 
too late. Not all these efforts, however, are wisely 
conceived. Many betray an utter failure to under- 
stand the nature of the challenge. Among them are 
resolutions and declarations that speak on the topic 
of civil liberties with great warmth and erudition. 
But they have a common flaw that vitiates their 
impact. This is the plea of “Not guilty.” The plea 
is entered, of course, against the charge of Com- 
munism. By now it should be clear that no person 
or institution can be completely cleared of the 
stigma attaching to this charge. This is because 
it relates not to acts but to the private realm of 
conviction and belief. 

Besides, this charge tends inevitably to become 
ever more vague and meaningless. In this condi- 
tion, it serves even more admirably the purposes 


of those who use it as a weapon. The less precise 
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and meaningful it is, the less does it need to be 
proved and the more impossible does it become 
to disprove. For the objectives of the demagogue, 
it must be capable of infinite expansion, ultimately 


namic concept of entropy, which at its 
is noise, to permit us to measure informatio 
quantitatively on a scale of negative entropy, W», 
ren Weaver sharpens the point by sta 

information is thus “a measure of one’s freedoy 
of choice when one selects a message Iv 
relates not so much to what you do say, as to wha 
you could say.” In the context of a concern wit} 
human freedom, this idea takes on a significanee 


iXImun 


ng that 
to compromise every position and every conformity 
except the demagogue’s own. The label of Com- 
munism has served this purpose well; it embraces 
not only all shades of Marxism and Socialism 
but New Dealers, Fair Dealers, and Democrats, 


and now includes even Republicans. 

The real charge here, of course, is not Com- 
munism at all, but heresy. This is an imaginary 
crime in the most literal sense of the term, since 
it is one that a man is supposed to commit inside 
his own head. To plead “Not guilty” to such a 
charge is to permit it to be lodged and thereby 
to resign the dignity of citizenship that rules such 
enquiry out of order in the first place. This is the 
point on which the American Association of Uni- 
versity Professors has stood fast since 1915. It is 
the point that the Association of American Uni- 
versities regrettably failed to make in its declara- 
tion early this year on the problems raised by the 
self-appointed visiting committees from Congress. 

The issue is complicated by the fuzzing out of 
the legal concept of conspiracy to comprise another 
crime by association. Like heresy, this 
chimera too is dissipated by the clear test of action. 
It is basic to our sense of justice that a man can be 
charged only for his own personal acts and can- 


new crime 


not be held responsible for the behavior of associ- 
ates. The charge of guilt by association must be 
met on the same grounds as that of guilt by think- 
ing: its admissibility as a charge must be denied 
at the outset. 

The charge of heresy is a hoax. But it takes a 
party of the second part to bring it off. Like the 
emperor's new clothes, the crime of heresy derives 
its principal substance from the consent of those 


transcending its importance in communicatioys 
engineering. It states, in effect, that what we knoy 
depends equally upon knowing what is the cag 


and what is not the case. 

Hence the paradox and the futility o! 
orthodoxy. It is not only that the received view 
any subject whatsoever may be in error 


only to the extent that we are informed on all 
the known alternative views. To the deeree that 


alternative views are either not recognized o} 
suppressed, our information, and hence our cay 
ity for rational thought and action, are 


To our peril we expose ourselves to an increased 


risk of believing and acting mistakenly. 


In the end, civil liberties cannot merely be ¢e- 


fended. They must be exercised. They hav 
reality inscribed on fading parchment; they 
sustained by no brooding omnipresence in the s} 


They exist only to the degree that they are asserted 
by the action of men. Academic freedom is th 


most vital area of human freedom because it 


freedom, nor a special privilege for a_pressur 
group. It includes and is continuous with the free: 
dom of other citizens. The scholar and the scientist 


however, require the widest range of freedo 
When they exploit their liberty and advance 
boundaries, they enrich and increase the ! 


of all. 


( nforced 
It may 


be in the right. But we can know with assurane 


reauced 


] he aa 


who are willing to be hoaxed. Here is the connection between the narrowing 


No defense of academic freedom can compro- freedom of American scientists and the condition 
mise on this issue of the admission of the crime of — of our scientific enterprise as a whole. If the objec- 
tives of science in America have been subordinated 
to the demands of technology, this is in part be: 
cause American scientists have failed to advance t 
their fellow citizens the case for science in 1 
role in our culture. Now that the taxpaye! 
sumed the burden of the financing of sci 


well-known enthusiasm for its mere utilit 


heresy to our law and ethics. To do so is to sur- 
render the day to the demagogues and to lend the 
sanction of scholarship and science to the promo- 
tion of fraud. On the contrary, it is what Robert 
Redfield has called “the dangerous duty of our 
universities” to defend the heretic and provide 
sanctuary where heresies may thrive. 

It is not only that freedom for somebody else’s 
wrong idea secures my freedom to advance my 
right idea. Error is essential to the determination 
of truth itself. Heresy has the same role in scholarly 
enquiry and in politics as “noise” in communication 
theory. The theory adapts the powerful thermody- 


offset by a deeper understanding of what 
is. The people must be shown that scien 
cerned with the ends as well as with the : 
human life; that through increased unde: 
of himself and the world around him, man 
pect to set himself free from the residues « 
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sition and ignorance which still darken his exist- 
nce; that in the expanding horizons of knowledge 
he will find motivations and objectives for his ac- 
“ions Which are worthy of his natural endowment. 

Such an undertaking is essential if the National 
Science Foundation is not to become a poorhouse 
for American science, a catch basin for the over- 
jow of design and development projects from other 
departments of the Federal Government. We may 
hope that the public education campaign projected 
for the AAAS at Arden House will be directed to 
this end and that it will secure the backing of all 
vho have the welfare of science at heart. 

[he same considerations give added force to the 
recent statement issued by the Society for Social 
Responsibility in Science, calling on scientists to 
‘maintain and strengthen the spirit of free enquiry 
by clear and courageous public expression of con- 
dered opinions concerning the relation of science 


nd societv.” The statement declares: each 


person has the individual and moral responsibility 
to consider the end results of his work as far as he 
can see them. This is a responsibility to society and 
implies a strong insistence on public expression of 
opinion.” 

Finally, the present situation calls upon scientists 
to take an unequivocal and unbudging stand on 
civil liberties. That stand is simple to define: there 
shall be no compromise whatever with the freedom 
of the mind. But it is a position that is difficult and 
dangerous to maintain in practice. It means pro- 
fessors must often be braver than their universities 
It means defending persons and ideas that may be 
obnoxious as well as unpopular. It means individ- 
ual risk that no man can ask of another. But this is 
the example of tolerance and courage that distin- 
cuishes the contribution of scientists to the history 
of liberty. It is the example of freedom that ou 


country needs in this hour of danger. 


SMR 


Science for Its Own Sake 


Dr. Weisskopf, a native o 
Institute of 


chusetts 


Sorbonne in 1950 


DANGEROUS element is creeping into 
the relations between science and society. 
It is exemplified by a quotation from a 
recent newspaper report on an interview with Pro- 
lessor Urey. This report ends with the sentence: 
Dr. Urey was awarded the Nobel Prize for ground 
work In connection with development of the H- 
ind A-bombs.” 

What was he given the Nobel Prize for? He sepa- 
ited heavy water from ordinary water for the first 
time and thus produced heavy hydrogen. ‘The 
itomic nucleus of heavy hydrogen is the deuteron, 
which is a proton and a neutron closely bound to- 
gether by nuclear forces. It is the simplest and most 
ctive example of the effect of nuclear forces, 
discovery made it possible to study the prop- 
of this new force. This study opened up new 
{ understanding and observing the mysteries 
structure of matter. This is what Urey re- 
the prize for, and certainly not for starting 

ind work on the H-bomb. 
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Technology, was 
a1. He 
Technolog) from 1934-37, 


sor at Rochester University 


VoF. 


Vienna, 


WEISSKOPI 


dustria, and professor of physics at 
Exchange Professor 


at Zurich Institute 


sistant proles- 


a f ullbright 


) 
served as a research assoctate 


and the follow ing flve years he was a 


During 194 $4, , he served as a group leader at the 


Los Alamos Scientific Laborator) 


remark is characteristic of a 


The 


general situation. We are surrounded with a public 


new Spapel! 


opinion by which scientists are described as secret 
sorcerers who conjure up bigger and better methods 
the 


described as 


of destruction in closed laboratories. In more 


sympathetic moments, scientists are 


cooking up some new chemical with miraculous 


gasoline ten times 


tricks, which will rende more 
powerful than before or will improve one brand 
of tooth paste much above another. Everyone who 
has had any real contact with science or scientists 
knows well that this picture of science is highly 
misleading 

What is science then? May I quote Sir Richard 
the late editor of Nature: 


C;regory., “Science is one 


of the 
art and religion as the guide and expression of man’s 


That 


creat human endeavours to be ranked wit} 


fearless quests for truth.” sounds somewhat 


different. But it strikes a strong chord in every 


scientist’s soul. Science is the organized expression 


of the human trend to penetrate, clarify, and under- 





stand the world around us. But it is more. It has a 
universality and a validity independent of the in- 
dividual’s language in which it is expressed or 
created. Hence, it has a special human significance. 
It is a creation of mankind as a whole. 

In many ways, science is the most important part 
of our present-day culture. That might sound pre- 
posterous when it comes from the mouth of a scien- 
tist, but I will try to give reasons for it. What is 
culture? It is most difficult to define, but it certainly 
encompasses the thoughts, activities, and ideals that 
people value most and are most proud of. 

In many respects, the last 300 years of man were 
not so different from any other 300 years; there 
were wars, empires rose and fell, literature and 
masterpieces of art were created. But in one re- 
spect this period was different. It saw the develop- 
ment of science. Somehow men found the right 
approach, and suddenly within only ten or so 
venerations an edifice of human understanding of 
the mysteries of nature has developed, which has 
shed light into dark abysses of guesswork and super- 
stition. Of course, this has brought about a mastery 
of nature as never before. It has led to a longer life 
span for men and has brought about many othe1 
changes which make our planet at present look 
very different from before. ‘This point has been em- 
phasized many times. What needs more emphasis, 
however, are the intellectual values, the new in- 
sights, the great perspectives, the all-embracing 
ideas which science has created. Concepts like Dar- 
win’s evolutionary theory, in which the development 
of species can be understood on the basis of causal- 
ity: concepts like the electromagnetic field, which 
is the basis of all electric, magnetic, and optical 
phenomena; the mechanism of genetics, which 
explains the constancy of the variety in the living 
world; Einstein’s relativity theory; the intricate web 
of ideas in quantum theory, which gives a fun- 
damental understanding of almost all properties 
of matter on the basis of electromagnetic forces 
within the atom. These concepts give us a much 
more profound view of certain aspects of our world 
than we ever had before. We quote from a speech 
of Sir Edward Appleton, whose address before the 
British Association for the Advancement of Science 
has inspired the ideas presented here; in fact, this 
paper is but a poor seconding of his impressive 
address. 

So far from reducing life to something cold and 
mechanical, modern science in its explorations ranges 
from the heart of the atom to the frontiers of the 
universe, and, like poetry, reveals depths and mys- 
teries beyond and quite different from the ordinary 


matter-of-fact world to which we are accustomed. 


These intellectual edifices which men of all coun- 
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tries in the world have built are characti 
Th 


out as the Gothic cathedrals did 800 vears 


human culture in the last 300 years. 
are symbols of the collective achievement 
century. 

How thi 
to the nonscientific public? Actually the 


can we try to convey some ol 


ib] 


( 


not so far from this point of view as one might thi 


Why is the science of astronomy so popula 
laymen, and from where does astronomy 
large support in this country? Perhaps it is 
aspect of a starry sky on a moonless night that 
evervbody to investigate and to find out w! 
and how it works, just for the sake of know 


The answers to these questions never will 


better bombs or better tooth paste; nevertheless 
build bie and expensive telescopes with popul 


support. This is the true scientific spirit. 


It has been said many times that modern scie: 


is too complicated, too intricate for the lavm: 


hence he cannot appreciate its cultural values. ‘| 


argument is disproved by the great demand 


popular science books and magazines. The suc 


of magazines like The Scientific American or 
published by Science News Service proves that t 


real values of scientific ideas can be transmitt: 
the educated layman. 


Of course, there will be many facets of scient 
development that cannot be explained in full t 


the layman. In our simile of 


corresponds to a stained glass window or a sta 


placed in a high and dark corner and almost 


the cathedral. t 


visible to the visitor. However, it belongs to | 


whole and was put there to the 


~ 
1 


ereatel olor\ ( 


God. ‘To use another analogy from the art of mus 


many fine contrapuntal structures in a sympho1 


are understandable only to the trained musi 


nevertheless, symphony concerts are very popu! 
and appreciated by people who do not follow 


the intricate structures of each instrumental! 


The English are ahead of us in the task of pr 


senting the true scientific ideas to the public [| 


scientists are more concerned with clear and simp 
presentation than we are. We iind many excelle! 


books for the general public written by great Engiis 


scientists, such as Sir James Jeans, Max Born. 
dington, Julian Huxley, Haldane, and many 
There are not many counterparts in this cou 
More collaboration is necessary between 
tists and the science reporters of our large 
papers. Educational television is now at tl 


position of science. How many of our scient 


I 


thinking about what is the best way to present 


discoveries 0! 


it 


then 
Many 


ereat insights and new 


television screen? too tew needs 
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more effort than heretofore on the part of scientists 
cators in order to get science into the cor- 
sect position Which it deserves as the pillar of our 
inten porary culture. This would help to rectify 
the present situation, where ample support can be 
received only when one stresses the importance of 
science tor military security. 

Science is more than a way to produce and im- 


prove technology. Of course, science and technology 


are deeply connected, and one is impossible with- 
out the help of the other. Recognition of and experi- 
menting with nature’s mysteries cannot be kept 
apart from influencing and controlling them tot 
our benefit. It is all part of the same trend. This 
trend is one of the strongest and most vital spirit- 
ual and intellectual forces of today. It expresses 
man’s search for the essentials and the fundamentals 


in the world around us 


IEW 


The Legal Basis for Intellectual 
Freedom 


MARK DE WOLFE HOWE 


Mark De Wolfe Howe, vho has been professor of lax at Harvard l niverstt) 
since 1945, received both his A.B. and LL.B. from Harvard. For eight years 


he was a professor at the University of Buffalo School of Law, 


serving most ov 


the time as acting dean, later as dean. During World War II, Professor Howe 
engaged in legal activities for the War Department that earned for him the 
Legion of Merit and the Distinguished Service Medal award 


is not surprising that in this day a gathering 
of scientists should be concerned with an in- 
quiry into the legal basis for intellectual free- 
Until recently the tradition of free scientific 
nquiry seemed so secure that it is doubtful whether 
nen of science, by and large, were conscious that 
the tradition, if not established by law, was at least 
sustained by legal institutions. In a more tranquil 
past the scientist saw his freedom not as the fruit of 
law but as the self-sufficient inheritance of the com- 
munity of scholars. Perhaps this assumption had 
come to be more common among scientists than 
imong other intellectuals. Those whose adventures 
n the world of ideas led them down the pathways 
re ligion or of politics had come to believe that 
their freedom to inquire and their freedom to be- 
were secured not only by the attitudes of our 
wilization and by professional traditions, but by 
r legal system. 
[ do not mean to suggest, of course, that the ex- 
«rience of scientists had never led them to appre- 
the extent to which their freedom was de- 
‘nt on law: I merely suggest that there have 
relatively few occasions within the period of 
itional history when the scientific world was 
lled to learn the bitter lesson of political ex- 
ce—to be reminded that the force of govern- 
may be applied to control and theretore to 
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condemn the radical adventurer among ideas. We 
have not forgotten the so-called monkey trial in 
‘Tennessee, when law became the instrument of fun- 
damentalism and science the victim of Bryan’s big 
otry. Such interludes were seen, however, as spo- 
radic comedies rather than sinister portents of an 
unhappy destiny 

[his conception of the scientists, shared by many 
other intellectuals, that their freedom is not the 
product of law, has its roots, I believe, in_ political 
theory. The philosophical presuppositions of our 
Bill of Rights have molded our conception of intel- 
lectual freedom. We began our national existence 
in the conviction that there are some phases of an 
individual’s life which are not only bevond the con- 
trol of government but beyond its reach as well 
The area of a man’s unchallenged sovereignty was 
furnished with what the political philosophers called 
his unalienable rights, among which, of course, was 
the pursuit of knowledge. The truth or falsity of 
this presupposition is not our present concern. True 
or false, it nourished the soil in which intellectual 


While it 


prevailed, the scholar Was encouraged in his belief 


freedom took root in the United States 


that the community in which he lived his profes- 
sional life was a self-governing community, and the 


ministe! was led to believe that his ( hur h possessed 
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a spiritual authority which could not be impaired 
by government. 

One aspect of this constitutional presupposition 
deserves particular emphasis. It was accepted in the 
18th century, not primarily for the utilitarian pur- 
pose of promoting the enterprise of inquiry and 
thus accelerating the discovery of truth, but for the 
higher spiritual purpose of securing the individual 
mind from tyranny. This was among the most im- 
portant contributions of Christian doctrine to Amer- 
ican political theory. What it signified, in so far as 
law was concerned, was that the individual scholar 
and the isolated heretic, rather than the enterprise 
of scholarship or the pursuit of heresy, became the 
effective instrument of freedom. Our Constitution 
and our law make no commitments in favor of aca- 
demic or scientific freedom as such; their guarantee 
is that the individual’s mind—whether that mind be 
academically, politically, or scientifically inspired 
should be beyond the reach of government. 

So long as this presupposition prevails in a society, 
its intellectuals need not fear the penalties that the 
law of that government stores in its arsenal. If the 
presupposition is maintained with passion, it will 
protect not only the thought itself but its expression 
as well. You need no reminder, however, of the fact 
that philosophic passion is apt to lose its intensity 
when brought to the test of political application 
It ‘s not surprising, accordingly, that in 1798 ou 
government was willing to allow utilitarian qualifi- 
cations of Christian principle. By enacting the Alien 
and Sedition laws the Government authorized the 
prosecution of those who had vigorously expressed 
radical political beliefs. Neither the Federalists who 
first qualified the basic presupposition nor those who 
subsequently followed their lead explicitly —re- 
nounced the presupposition. Even today we pay lip 
service to tradition when, punishing and otherwise 
disgracing the heretic, we assert that government 
looks upon the heresy with indifference and only 
punishes its expression because that expression Cn- 
dangers the nation’s security. 

Perhaps | acknowledge myself to be a trimmet 
when I say that in my judgment the qualifications 
of principle which we have tolerated were virtually 
inevitable. This is not to say that specific qualifica- 
tions have been wise; it is merely to assert that no 
society can be expected to follow inexorably the 
logic of liberty codified in our Bill of Rights. We 
have come, I suppose, to assume that the justifica- 
tion for intellectual freedom is not the sanctity of 
the individual’s mind and conscience but the bene- 
fits which the enterprising mind and conscience 
shower on society. If utilitarianism, in its broadest 
sense, provides the justification for liberty, then the 
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limits on liberty are sure to be set, not by the doon 


of spiritual individualism, but by the faltering j\do- 


ment of each generation as to the characte) 
needs and the character of the dangers by w] 
is surrounded. The principle of spiritual ind 
alism if applied with relentless logic would ha 


\ 


assured the Mormons immunity from punishment 


as polygamists as it would assure the Communis 


t 


immunity from prosecution as one who advocates 


the forceful overthrow of government. It does no: 


seem to me surprising that we were faithless to phil- 


osophic dogma when we allowed the law to penaliz 
the expression of belief. 

If what I have suggested has merit, it would i: 
dicate that one of the legal foundations of int 
lectual freedom lies in a philosophic presuppositior 
which we have not entirely repudiated but to whic! 
faithful. Unfortunatel 


we have not been wholly 


one aspect of that tradition, as it affects scientists 


and scholars, is vigorously alive. Our law still Joo! 
upon intellectual freedom as a right of individ 
and not as an obligation of groups. When gover 
ment denies the scholar or the scientist the enjoy 
ment of his right, he stands essentially alone against 
the state. In any such conflict, particularly whe 
the people’s fears support the state, the outcom 
readily predictable. ‘The individual succumbs. Si: 
the law’s concern was with him as an individual an 
not with humanity’s pursuit of knowledge, it is easy 
to pretend that any injustice which may have o 
curred has no larger significance than that of oth 
personal tragedies. The community of scholars wi 
feel that tragedy more intensely than will the bod 
of citizens, but there being no constitutional coi 
mitment to the enterprise of scholarship, an app: 
to law made in those terms will be unavailing 

So far | have spoken of what the lawyers woul 
call the substantive doctrine of intellectual freedo) 
I have spoken, in other words, of the dimensio! 
which law ascribes to that freedom. I have, further 
more, suggested that those dimensions have prov 
unsatisfactory. Our original dogma of spiritual 
ereignty was qualified by utilitarian cone 
allowing an adjustment between conflicting 1 
ests. Yet individualism still controls our doctrine t 
the extent that law deals only with the rights o! | 
individual and purports to have no concern wit! 
cause which he serves. 

These problems of substance have always 
with us and have never found, and perhaps 1 
will find, an entirely satisfactory solution. In 1 
years they have been obscured by another 
problems, novel, fortunately, for Americans 
not unknown to history. ‘These are problems ol 
cedure rather than of substance and affect dir 
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le of our society and not merely its scholars 

lhe rld of scholarship today, however, is immedi- 
nfronted with these problems and may 

lose its freedom unless they are resolutely 

faced and courageously answered. The problems of 
lure would, of course, have been of no direct 

n to scholars had we accepted relentlessly the 
ma that the sovereignty of mind is unlimited. 
{ the individual’s mind was entirely beyond the 


reach of government there would have been no 
eason to define the processes by which the state 
could take action against the mind and its activities. 
Our substantive presupposition, however, has not 
been maintained with whole-hearted passion, and 
he state has dealt with belief and its expression 
rocedural questions, which have usually concerned 
persons except criminals, taxpayers, and busi- 
nessmen, have now become the concern of teachers 
ind preachers, of scientists and scholars. We have 
ill come to realize that the destiny of freedom may 
depend as much upon the methods by which it is 
desecrated as by the objective with which it Is at- 
tac ed 
[ have already made a concession which I am 
sure that some of you consider unfortunate. ‘That 
was my acknowledgement that the mind of man is 
not beyond the reach of government and that we 
ist with some fatalism accept the principle that 
men will be punished for the expression of belie! 
which society considers to be immediately danger- 
ous. Those who join me in that concession will be- 


tray the cause of freedom, however, if they take the 
next easy step in toleration and allow belief to be 
uinished by processes that history condemns and 
tradition has outlawed. One does not, I think, have 
to speak in terms of specific constitutional guaran- 
tees, such as those against unreasonable searches 
d seizure, against bills of attainder, against com- 
«lling a man to become a witness against himself, 
to justify the assertion that what legislative com- 
mittees have done in the last tragic years has been 
rossly unconstitutional. For our Constitution con- 
the broader assertion that no person shall be 
ived of life, liberty, ol property without du 
ess of law. That assertion, I suggest, embodies 
basic standard of decency which history has 
rted into law, and congressional committees 
thrown to the winds. 
saying that the standard of due process has 
me a rule of law which, when enforced, gives 
nance to intellectual freedom, I must be care- 
| am to be honest, not to lead you into false 
In its procedural, as in its substantive aspects, 
iw that relates to freedom makes the individ- 
ither than the enterprise of inquiry on which 
mbarked, the center of its interest. The due 
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process clause protects scholars and teachers, not 
scholarship and teaching. ‘This means again that 
the individual attacked by abusive process and pun- 
ished by degradation rather than imprisonment 
stands largely alone. He may speak for himself, for 
his life, his liberty, and his property, for they are 
secured in constitutional provisions. Yet he cannot 
speak for the freedom beyond his own, for the 
liberty of his profession. These, the law will tell him, 
are not referred to in the Constitution and there- 
fore are not within the orbit of constitutional 
security. 

It is not merely by violation of canons of decency 
that investigating committees have brought Freedom 
to her knees. The ingenuity of the investigators has 
capitalized upon that phase of our legal tradition 
which denies recognition to the freedom which hes 
beyond an individual’s liberty. ‘The investigators 
realize that the destiny of that broader freedom is 
not dependent on the decisions of courts but on the 
courage of scholars and the fortitude of institutions 
of learning. The investigators know that if they 
can spread fear and suspicion among the American 
people, the courage of scholars and the fortitude ol 
universities will be inadequate safeouards ot free- 
dom. The investigators realize that the day may 
come when the liberty of an individual whom they 
have degraded and disgraced is given belated recog- 
nition by the courts. The investigators are willing 
to run that risk, knowing that in the meanwhile 
their effort to subjugate the centers of learning to 
their will has approached triumphant success 

Some of you doubtless will consider that my 
charges are exaggerated and that there is no good 
reason to suppose that the investigators are seeking 
to destroy the independence of scholars and under- 
mine academic freedom. If you are unconvinced 
by what I say I suggest that you read the report 
which the Internal Security Sub-Committee of the 
Senate Judiciary Committee published last July 
Chere you will see the careful formulation of its 
program for American education. What it urges is 
that our schools and colleges should turn to the 
investigating committees of the states and nation 
and work in close collaboration with them both fo 
the dismissal of teachers “‘who have demonstrated 
their unsuitability to teach” and for the selection 
of teachers whose inquiries have not led them in 
unfortunate political directions. The universities 
will no longer find the security of freedom in law 
and in self-government but will turn their destinies 
over to Messrs. Cohn and Schine and their pro 
vincial satellites 

If you have followed me thus far I take it that 
you see my doctrine as infected with fatal despair 


I was supposed to tell you of the legal foundations 


| ) 7 




















for intellectual freedom, and [ have told you that 
no such foundations may be discovered, that the 
best we lawyers can do for you is to tell you to be 
courageous and remind you that as individuals you 
have a set of constitutional rights, both substantive 
and procedural, which in normal times the state is 
willing to recognize, but which in times of strain it 
is likely to quality if not destroy. ‘This is a doctrine 
of gloom if you expect of law as much as most 
Americans expect of it. 

We will somewhat dissipate the gloom, I believe, 
and also serve the cause of freedom if we recognize 
that 
yond the law and through other agencies than those 


intellectual liberty must find its streneth be- 


of government. Nearly ten years ago Judge Learned 
Hand, as he always does, gave us the warning ot 
wisdom. “I often wonder,” he said, “whether we do 
not rest oul hopes ‘for the survival of liberty| too 
and 


laws. 


constitutions, upon 


much 
courts. These are false hopes; believe me, these are 


upon upon 
false hopes. Liberty lies in the hearts of men and 
women. When it dies there, no constitution, no law, 
no court can save it; no constitution, no law, no 
court can even do much to help it.” 

Sharing Judge Hand’s conviction that freedom 
cannot be attained by law alone, I should like to 
suggest that there is anothe1 than the 


individual heart which can contribute significantly 


instrument 


to the preservation of liberty. If our law does not 


Dr. Kemble 1s professor of phystes 
Council of the Federation of American Scientists. 
served as an engineering physicist for the Curtiss Motor Corporatior 


Y SUBJECT is political action on the 
part of American scientists. Does it 
make sense? 

Clearly any attempt at political action by scien- 
tists as scientists is dangerous business. It could hurt 
us individually and collectively. The moment we 
step outside our professional sphere we cease to be 
experts, and we can act like babes in the wood. Be- 
cause, to use President’s Bronk’s phrase, we are by 
profession “intellectual adventurers,” we tend to be 
nonconformists and politically heterodox. Which of 
us does not hate and fear international Communism 
with his whole heart? Yet because we believe in the 


civil liberties that the Communists most of all deny. 
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recognize academic freedom but only teache 
made no promise to science but only to sci tists 
has established no religion but merely secured thy 
individual’s conscience, there are other authorities 
within our society whose commitments are broade; 
I contess that I often fear that those authorities hay; 
lost sight of their obligations. Our schools and eo 
leges, even perhaps ou churches, have lived n the 
blandly mistaken assumption that the law is om 
competent and that intellectual freedom will som 
how survive the conflict when the individual schola; 
woes down in defeat before the state’s authority. T) 
universities in my judgement have too frequent 
overlooked the fact that their commitment 
merely to teachers and tenure but also to the a 
vancement of knowledge and intellectual freedon 
In my judgement no organizations other than uni- 
versities and churches are strong enough to assert 
against the state that something larger than the fat 
of individuals is being destroyed by the abuse oi 
power. It is timidity, not wisdom or statesmanshi 
that converts all problems of freedom into ques. 
tions of law. Our Bill of Rights is, of course, a co 
of law, but it bespeaks convictions that lie beyor 
the 
commitment when the institutions dedicated to fre: 


and will only be 


law preserved as a 


dom, with courage and fortitude, demand the pr 
rogative of freedom and the right of self-gover 


ment. 
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During both world wa 
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we easily acquire the epithet “fellow-traveler,” | 
worse. Moreover, scientists are in an exposed pos 
tion before the country because in their virtual m 
nopoly of technical secrets of military value thet 
loyalty is important, suspect, and continually su 

ject to the exhaustive inquiries of the FBI and 
other investigative the t 
This is our situation despite the fact that no « 


branches of govern! 
portion of the American public has less in commo! 
with the ruthless intellectual, economic. 
ical the Kremlin. These are days 
which it is safer for the scientist to keep his politi 


and 


tvranny ol 


opinions to himself, to join no quasi-politi 
ganization that takes a candid view of the 


‘ 
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[f your friend is accused, have a car 
i go to his defense! Perhaps it is best not 
sur neck out. 
same, there is another point of view that 
to defend. It will do us no good to seek 
ivory towers if the ivory towers themselves 


c14 away. Educated citizens in every democ 
» have a special responsibility, and that goes fon 
We still have some influence and we have much 
contribute to the solution of many problems 
r our country. It is my thesis, therefore, that 
{merican scientists have a clear duty to keep them- 
nformed about what is going on, and by indi- 
tual ar d collective action to make their voices 
We are custodians of a vast social force that is 
ntinually changing every aspect of American life. 
ur country depends on the continued growth of 
ndamental and applied science for the upkeep of 
potential. We have 


economic and military 


iongst us knowledge that bears on many special 


t 


litical issues, and a contribution to make to the 
rit in which the broadest questions of public pol- 
ire approached. 

Scientists would indeed be stupid if they were 
t deeply concerned over the course of public af- 
rs. In point of fact, the interest is there, even 


} 


1 in many cases it shows little on the surface 


t flared up strongly after the war, declined, and 


wems now to be returning. We are all Americans 


| we all share in the general hopes and fears of 
sage of crisis. Frustrated by political trends that 
ve our deepest instincts, we feel a common 
e to raise our voices, to find any possible platform 
m which to publicize our points of view. 
lhe urge is surely legitimate, whatever its haz- 
Whenever scientific understanding is needed 
intelligent formulation of public policy it is 
clear duty of scientists to attempt to provide leg- 
tors and government administrators with that 
nderstanding. In every way acceptable to his fellow 
zens, and with due humility, the scientist should 
n with scholars and educated men of all kinds in 
to promote the application to public issues 


the tentative questioning spirit that we like to 
‘sociate with scientific research. 

Yo comes the question, “How can the scientist 
operly seek to implement his sense of social re- 
What limitations should he impose 
ctivities in this direction? Should he act in 
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Ns lity: 


st tters solely as an individual, or is there a 


egitimate area for collective action on the part of 


scientific fraternity? 
| fy 


st point to be clarified, however, is the 


the special issues of concern, those issues 





ful attention. It will, perhaps, suffice here to list 
some of the more important subjects of this kind in 
which scientists have actually shown a deep interest 
since the end of World War II. such a list as one 
might cull from a casual examination of the tables 
of contents of the Bulletin of Atomic Scientists 


1) the effort to establish a National Science Foun- 
the drafting 


dation and give it adequate funds; (2 
of an Atomic Enerey Act: (3 
scientific information and the related problem of 


the exchange of scientific information with our al- 


lies; (4) the problem of loyalty and security, espe- 
cially as it affects the operation of sovernmental re- 
search laboratories and universities; (5 


lem of visas to permit foreign scientists to visit us in 


the United States, and the issuance of passports to 


American scientists for travel abroad; (6) the prob- 
lem of defense in the case of atomic war and 1 
relation to offensive preparedness; (7 
ment of atom power fo1 nonmilitary 
8) the problem of the international control ol 
atomic weapons; 
can policy with respect to biological warfare; (10 
the decision to press the development of the hvydro- 
ven bomb. 

In all these special problems scientists have either 


a direct professional interest or a background of 


knowledge that gives them a better than average 


appreciation of the issues involved, or both. Behind 
such special problems is the unhealthy political at- 
mosphere of the time. Obscuring the real issues, 
eating its way into our moral and intellectual re- 
sources, is the poison ol susplc ion, hatred, and half- 
truth that threatens month by month to destroy 1 
We are like a people sick of a fever that saps daily 
at our ability to make informed rational judgments 
In the over-all struggle to throw off this fever, scien- 


tists can play only a minor part. But we have a spe- 


/ / 


cial interest in the struggle because the fever a 
everything for which we stand 

Science does not live by innuendo and the manip- 
ulation ol newspapel! headlines We believe In the 
truth and have some idea about how to get at 1 
We judge the work of our colleagues on the basis 
of intrinsic merit, not by what we can learn about 
the political associations of their relatives. We know 
that the truth cannot always and with ease be e 
pressed in words of one syllable. We know that i 
is not easy to come by, that it cannot live where 
there is no freedom of thought, that under the most 
favorable conditions the best one can do in many 
cases is to reach a provisional conclusion subj ct to 
change as new evidence ts available. We realize that 


important matters the numbde? 


in respect to many 
i 





on which scientists as scientists can hope lor re spec {- 


the declassification of 


the prob- 


the develop- 


PUrposes , 


9) the decision as to the Ameri- 


Lacks 


persons qualified to render informed and objective 
judgements is tragically small. We realize, for ex- 
ample, how limited is the number qualified by study 
and experient eto ouide foreign polic V by estimating 
the effect on other countries of proposed American 
moves on the chessboard of international politics. 
We regard the decimation of the small pool of ex- 
perts in this field on the basis of political prejudice 
as little short of treachery. It has been said that at 
one stage in the history of science the wave theory 
of light came to be accepted because all those sci- 
entists who believed in light corpuscles died off. It 
is not part of the record, however, that those who 
clung to the corpuscular conception died anything 
but a natural death. The illness of which I speak 
has destroyed other nations. If it is not to destroy 
us, every available antibiotic should be marshalled 
against it. 

So much for the problems. Let us now get down 
to methods. Individual influence, as I see it, must 
be primary. It will be strongest in the case of the 
most eminent scientists and in the case of project 
leaders who have direct access to the inner councils 
of the makers of policy in Washington. I will not 
bore you with an enumeration of ways in which 
each of us can make his individual contribution. 
You will not forget the telegrams to Washington o1 
the letters to the newspapers. Teachers can exert an 
immense long-range influence by spreading the 
spirit of inquiry, and by the insistence that facts be 
gathered before judgment is rendered. In this con- 
nection I cannot forbear to put in a word for the 
introductory course in science that treats it as a 
human enterprise with a long history that has pro- 
foundly shaped the way in which we look at our- 
selves and the world about us. The overtones of 
such a course can be of high value in spreading the 
scientific spirit in the community. 

But what about collective action? In what ways 
can we work together on these problems? What 
kinds of collective action can pay off? Through 
what agencies can it operate? I suggest first of all 
the obvious need for joint enterprises in stimulating 
interest among individual scientists, in supplying 
them with information, and in helping them to eval- 
uate that information. Here the Bulletin of Atomic 
Scientists has done a wonderful job by maintaining 
a continuous open forum on the relations between 
the science and public affairs. It has been ably 
edited. Its contributors have been distinguished. It 
is widely quoted and influential. If you want to 
know how your most thoughtful colleagues size up 
the urgent problems of science and public policy, 
you cannot afford to get along without the Bulletin. 
Other publications and other agencies can, of 
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course, assist in the enterprise of mutual « 
for scientists. THE AMERICAN 
rut ADVANCEMENT OF SCIENCE, through 


ASSOCIA 


cations and through such symposia as this 
most helpful. 


A different service for your information 


cation is maintained by the Federation of Americ, 


Scientists. This organization of public-spirited , 
entists has a Washington office and listening poy 
with a permanent staff that keeps a continual wal 
on developments of concern to scientists in Co; 
gress and in administrative policy. It publishes 
monthly newsletter and distributes a large num, 
of additional bulletins of information that can } 
most important when an issue gets hot. The prompt 
action of the Federation in alerting scientists to th 
facts regarding the development of the Astin cas 
last spring had much to do, I feel sure, with the sa 
isfactory final outcome of that case. 

Information and mutual education—ves 
now comes the 64-dollar question, Is there a | 
for the issuance of expressions of collectiv 
regarding matters of public policy of special cor 
to scientists? The Executive Committee of the } 
eration of American Scientists does from tim 
time give expression to its opinions by news rel 
of this character. So, I understand, does the Brit 
Association of Atomic Scientists, which in man 
ways resembles our American Federation. 

Does the issuance of such released opinions se! 
a useful purpose? Obviously, “Yes.” It has the 
vantage that it receives an attention on the part 
reporters, congressmen, administrative officers 
the general public not accorded to individual op 
ions unless ably expressed by prominent individu 
Such brief released opinions as I have in mind 
be formulated much more easily than magazine a- 
ticles. They reach their destination immediately a! 
can be timely in their effect as magazine arti 
cannot. Moreover, and this seems to me most 
portant, the hoped-for impact of such released opin 
ions gives to committee members an additional ! 
tive for the hours of labor involved in gathering a! 
sifting facts, in threshing out discriminating judy: 
ments on which all can agree. I, for one, great 
question whether it would be possible to fir 
scientists willing to take time to study these problem 
in detail if the conclusions reached were never to! 
passed on directly to the public by a news releas 

But, of course, there are objections. No d 


some will be raised in the discussion that is 
this symposium. If the released opinions shou 
too numerous, or if carelessly or irresponsib!) 
they would surely defeat their pupose. M 
they must meet with the continued appro! 
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numbe 


can be 


prompt 
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ship at large of the organization, a re- lieve in the leadership of the disinterested and the 
that makes two-way communication be- intelligent. even if we know how difficult it is today 


wren 

ae executive group and the membership a to make such leadership effective. We all live by 
onstant necessity. Clearly, too, the activities of such freedom of thought, and we all deeply resent every 
by organization can be of significance to the rank — effort to secure conformity of opinion by coercion 
bnd file of American scientists only if 7t gives expres- We are a part of the American culture and have oun 
‘ON ymmon basic orientation on the part of — full share in the idealism and generosity that are at 
4merican scientists toward the problems under con- the core of the American tradition. Discuss basic 

eratio? political issues with almost any other member of this 


Of the existence of this common orientation, I convention and you will find a broad area of agree- 
ym fully persuaded. We do not all vote the same ment. 


icket. We do not all place our confidence in the lo my mind, this area is large enough to justify 
ame statesmen and would-be statesmen. But we all the Bulletin of Atomic Scientists and such an organ- 
hare in the scientific spirit. We all believe that pub- ization as the Federation of American Scientists, 
dic policy should be based on an objective evalua- however imperfect, in asking for the general sup- 
tion of all the relevant facts obtainable. We all be- port of the scientific community in this country 









Closing Remarks of the Symposium Chairman 


\t the meeting in Boston the last question from the floor was “What can we do about all these 
things?” This was in reference to unfair practices in congressional hearings and also in loyalty and secu- 
rity board proceedings. Dr. Condon as chairman responded with the following remarks: 

‘One of the most important things that any one of us can do is to stand by friends if they get into 
trouble of this kind and give them every possible support and encouragement 

‘We must stand true to the basic American principle that a man is to be regarded as innocent until 
proved guilty. And in support of this principle, any one who finds himself in trouble should assume that 
his friends are good Americans who will be true to this principle, and therefore he should not hesitate 
to call on them for such help and support as they can properly give. 

“There are people employed on the staffs of some of the congressional committees, if not members of 
ihe committees themselves, who would like to establish the false doctrine that a man or woman should 
be a social outcast, merely because they have pointed a finger at him or her. Think how easy then would 
be their job of character assassination! 

‘Coupled with the equally false doctrine of guilt-by-association, which is being given an ever loose1 
and ever more all-inclusive interpretation, and coupled with a growing tendency to apply such criteria 
n university and industrial as well as governmental employment, it would then be possible for these 
committees, acting ostensibly in the name of pure Americanism, to destroy anyone whom they might 
wish to destrov. 

lherefore I say, remain true to your friends and have faith that vour friends, as good Americans, 
ll remain true to you. If all of us do that, the un-American schemes of those who have already done so 


to damage American science and American intellectual life will be bound to fail.” 
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the Universities of 


visiting lecturer at 


HE idea of an aether was a popular one 

with physicists in the last century. It was 

a rival to the idea of action at a distance. 
The latter was never very much liked, because it 
seems unreasonable for a thing to be able to have 
a direct effect at a distant place. With the as- 
sumption of an aether, some continuous form of 
matter extending over the whole of space, one can 
avoid this unreasonableness by supposing each bit 
of aether to influence only neighboring bits, these 
in turn influence their neighbors, and so on, thus 
giving rise to a continuous propagation of physical 
action. 

The aether hypothesis was strengthened when it 
was found that the laws of electricity and magnet- 
ism, as put in their general and exact form by 
Maxwell, involve only connections between the 
electric and magnetic forces at neighboring places 
and give rise to a continuous propagation of elec- 
effects. The 
forces could very well be pictured as strains in the 


tromagnetic electric and magnetic 
aether. 

A difficulty then began to appear, which grew 
in importance until it finally killed the aether. If 


the aether is assumed to exist as a real thing, it 


should have a velocity. The physicist should be 


able to determine this velocity or, stated more ac- 
curately, the velocity of the aether relative to the 
earth or of the earth relative to the aether. Vari- 
ous experiments were performed for this purpose 

the most famous and crucial was the Michelson- 
Morley experiment-—but all experiments gave a 


zero result. The velocity of the aether would not 
show itself in any physical effects. The experiments 
that 


with it in its motion around the sun, but this was 


seemed to show the earth drags the aether 


not in agreement with astronomical observations. 
To account for the discrepancy, Lorentz and 


FitzGerald assumed that motion through the aether 
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of the Royal Societ) 


Dirac ha 
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causes bodies to change then shape in such aw 
as to conceal the physical effects of the mot 
through the aether in experiments like Michels 
and Morley’s. This assumption seemed a ra 
artificial one, but it received support from 
developments. Lorentz discovered that th: 
of electrodynamics do not refer to an aethe: 
locity, they can be formulated mathematically wit! 
out involving any such velocity, and Loren 
theory required bodies held together by elect 
magnetic forces to change their shapes 1 
this way. 

work, Einst 
of Ri 


which requires all the laws of physics | 


Building Lorentz’s 


formulated his powerful Principl. 


up trom 


dependent of the aether velocity. According t 
principle one should not be surprised at the fa 
of experiments to measure the aether velocity 
look 


of nature. 


should upon this failure as a basic [ 


Relativity 


Relativity requires one to change the laws 
mechanics given by Newton. One must rep 
them by a new set of laws called relativisti 
chanics. The difference is small and unimporta! 
so long as one is dealing with bodies 
moving slowly, but it becomes more an 
important as the speeds are increased, 
speeds comparable with the speed of light 
laws are of quite a different character 
old ones. 

Relativity, in spite of this revolutiona: 
which it introduced into well-established 
ideas, was soon generally accepted by 
There are two reasons for this: (a) it is 
ment with experiment, and (b) there 1s 
ful mathematical theory underlying it, w! 
it a strong emotional appeal. ‘The second 
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ich talked about, but in my opinion it is 
wer one. 


With all the violent changes to which physical 


is subjected in modern times, there is just 


ock which weathers every storm, to which 


| always hold fast—the assumption that the 


imental laws of nature correspond to a 
ful mathematical theory. This means a 


theory based on simple mathematical concepts that 
elegant way, so that has 


together in an one 


pleasure in working with it. So when a theoretical 
physic ist has found such a theory, people put great 
confidence in it. If a discrepancy should turn up 
between the predictions of such a theory and an 
experimental result, one’s first reaction would be to 
suspect expe rimental error, and only after exhaus- 
tive experimental checks would one accept the 
Moto view that the 


] 
} 


IChels would mean that one must look for a theory with 


theory needs modification, which 
: still more beautiful mathematical basis. 
To appreciate the 


inderlying relativity one must look upon the world 


beauty of the mathematics 


is embedded in a four-dimensional space, with 


time forming the fourth dimension. The beauty 
lies in there being a great deal of symmetry between 
ill four dimensions. Certain directions in the four- 
limensional space-time are singled out as having 
properties, those traced 
rays of light. 


point will form a cone, 


special namely. out by 


These directions marked out from a 
called the light cone. (To 
picture these things in one’s mind, one should 
ignore one of the spatial dimensions, so that one has 
only three dimensions left to think about. 


[he main requirement of relativity can be 
formuls ited by stating that all directions within the 
Any ot 


hese directions can equally well be taken as the 


zht cone are equivalent to one another. 


direcuon of the time axis, and there is a simple 
Lorentz transformation, 


necting one with another. 


transformation, the con- 


Relativity, besides having this attractive mathe- 
natical 
ALC Aa] 


foundation, has stood up well to all ex- 


berimental tests, so it is now very firmly established. 
is an aether. 


than the 


If there its velocity 1s presumably 


velocity of light and so fixes a direc- 
space-time within the light cone. Relativity 


res that there cannot be such a direction in- 


’ 


ng physical phenomena, so the aether ve- 
cannot affect physical experiments and there- 
in never be observed. A thing that can never 
rved to the physicist, nonexistent. With 


locity of the aether nonexistent, there can 


iether. By this argument relativity disposes 
iether, 


the abandonment of the aether we do not 


We can still 
have theories in which physical action 1s local, 


have to return to action at a distance. 


that things influence only neighboring things and 
physical effects are propagated continuously. The 
that the that 


their neighbors must not involve an aether velocity. 


only difference is things influence 


They must all be able to vanish, to give us the con- 


ditions in a perfect vacuum. The aether velocity 


is excluded because it fixes a direction in space- 


time, which is a thing that cannot vanish. 


It is with such local theories, not involving an 


aether and conforming to relativity, that physicists 
have mainly been working during the 20th century 


Quantum Mechanics and Indeterminacy 


Another revolutionary change in fundamental 


yhysical ideas has been brought about by the 
pny 


quantum theory. The ordinary laws of mechanics 


do not apply to very small things. such as one deals 


within the atomic world, as was first shown by 


Planck. A new mechanics has been built up, based 
on Planck’s work, and in 1925 it received a precis¢ 
Heisenberg and Schrodinger, 


formulation, from 


I cannot go into the 


named quantum mechanics. 
details here, but will just discuss one feature of the 
new theory that we shall need for our future argu- 
ment, Heisenberg’s principle of indeterminacy. 


According to this principle, a particle of small 


mass cannot simultaneously have a precise posi- 


velocity. The accurately 
the 
, so that the product of the two 
jual to Planck’s 
There 
is no limit to the accuracy with which a position 
but the 


tion and a precise more 


one of these things is fixed, more uncertain 


the other becomes 
indeterminacies is always at least ec 
constant divided by the mass of the particle. 


or a velocity may be measured, process 


of measurement itself introduces the necessary in- 


determinacy into the other quantity to maintain 


the principle. The indeterminacy is greater, the 
lighter the For 


terminacy is negligible, 


particle. heavy bodies the inde- 


and that is why we do not 
notice it in ordinary life. 

Quantum mechanics requires this indeterminacy 
to the light 


cannot hope to remove it by 


to be fundamental nature of bodies. 


so that one experi- 


mental refinements or theoretical developments 


have only a 
that the 
calculation is not that a certain event will happen 
but that 


ticular 


It causes quantum mechanics to 


statistical interpretation, so result of a 


there is a certain probability for a par- 
event happen. Statistical results of this 


kind are all that is needed for comparison with 


theory 


than 


experiment It isa satisfactory feature of the 


that is does not give more detailed results 


could be compared with experiment 





The principle of indeterminacy is, of course, 
in spite of this good point, just an ugly and rathet 
artificial limitation on our use of the concepts of 
position and velocity. However, there is a beauti- 
ful mathematical theory underlying it, a theory 
which associates particles with waves and forms 
the The 


beauty ol this theory, together with the agreement 


main structure of quantum mechanics. 


of its results with experiment in a very large num- 


ber of applications, has caused it to be generally 


accepted by physicists. 
There is some difficulty concerned with the 
precise significance of indeterminacy, whether it 
applies to physical reality itself or to our knowledge 
of physical reality. Einstein has drawn attention 
to this dilemma. At present no satisfactory answe1 
can be given, as it seems that in the description of 
various physical processes by quantum mechanics 
one must adopt sometimes the one view and some- 
times the other, according to circumstances. This 
difficulty does not bother the physicist much, how- 
ever, because it does not introduce any ambiguity 
into calculations performed with quantum me- 
chanics or into the interpretation of the results. 
All that a physicist really wants of his theory is 
a definite set of rules enabling him to obtain re- 
sults that can be compared with experiment, and 


this much quantum mechanics certainly provides. 


Example of the Hydrogen Atom 


‘To illustrate the profound changes which quan- 
tum mechanics forces into the description of things 
that are very light, let us discuss a simple example, 
the hydrogen atom. This consists of a proton and 
We shall the 
spins of the proton and of the electron, as they are 


an electron in interaction. ignore 
irrelevant for our present discussion. 

The proton is a comparatively heavy particle and 
we can neglect the principle of indeterminacy for it 
without getting into serious error. It is then per- 
missible to suppose the proton to be at rest at a 
certain point. The electron will then move about, 
keeping close to this point. 

The electron is a very much lighter particle, 
and we cannot neglect the principle of indeter- 
minacy for it. ‘This means that we cannot picture 
the electron as moving in a definite orbit, like a 
planet around the sun, because it would then have 
both a definite position and a definite velocity at 
a particular time. ‘The best we can do is to picture 
it as a sort of cloud around the proton. 

We can talk about the probability of finding the 
electron at any given place near the proton if we 
do some experiment of a kind that amounts to 


looking for where the electron is. ‘This probability 


would be pictured as the density of the « 
is something that the theory enables us to c; 
when we are given the physical state of th 
gen atom. Similarly we can talk about tl 
ability of the electron having a given velocity, , 
having a given value for a component of it 
lar momentum or for some other dynami 
able. These probabilities are all things that 
be observed by suitable experiments, and can 
calculated from the theory. 

Now it may be that the cloud is a spherical 
centered on the proton, so that the electron 
likely 


marked out from the proton. The hydrogen ator 


equally to be observed in any 


is then in a spherically symmetrical state and 


to be pictured as round, like a billiard ball. An 


experiment performed on it, not involving the spi 


of the electron or the proton, will give spherical 
symmetric probabilities for its result. 
The most stable state of the hydrogen atom. ; 


normal state, is just such a state. One can distur! 


curectior 


Vdro- 


" 
ITO. 


the atom and spoil the spherical symmetry, but i! 


one then leaves it alone, it soon jumps back 
its normal spherical state. The hydrogen aton 
thus like a billiard ball of a kind that 
knocked out of shape, but which if left alo: 


IS €aSI 


springs back to its normal round shape. 

We are thus led to a surprising conclusion. | 
the point of view of ordinary mechanics, it wou 
be inconceivable to have a hydrogen atom, cot 
posed of a proton with an electron moving rou! 
it, in a spherical shape. But it is quite possible wit 
quantum mechanics. The change is brought abo 
by the principle of indeterminacy, coupled with 
statistical interpretation of the theory. /¢ 
eral feature of quantum mechanics that it 
in possibilities for symmetry that are inconc 


with ordinary mechanics. 


Quantum Mechanics and Relativity 


Quantum mechanics was first built up as a not 
relativistic theory, referring to an absolute tim 
its basic equations. It had success in accounting | 
ordinary physical and chemical phenomena. How 
ever, great difficulties appeared when it was app 
to very rapidly moving particles with speeds coi 
parable to the speed of light. 
to fit 
mechanics. 


in quantul 
But 


It was necessary then 


with relativistic 
the two kinds of 


which had been established in its own dom: 


chanics 


found that mechanics, ¢ 


not run together in any very natural way ¢t 


vide a mechanics for use when the two « 


overlap. ‘The source of the trouble is a funda 
one—the basic ideas of quantum mechani 
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ite time variable for their mathematical 
mn. and an absolute time is just what rela- 
nies 
et over the difficulty, people built up an 
m of quantum mechanics, called quantum 
heory, having effectively an infinite num- 
time variables, which can be made to con- 
o relativity. This advance was made only 


expense of great complexity in the mathe- 
tics and soon led to further difficulties. Particles 


ippear in the theory as points of singularity in 


fields and give rise to singularities in the equations, 
ch often cause infinities to occur in the results 


CCUOI vhi 

atom of calculations, so that the calculations do not really 
ind js vive any sensible answers at all. 

Any [t is only within the last few years that progress 
e Spill has been made with this problem. Lamb, and fol- 
‘ically wing him, Schwinger, Feynman, Dyson, and oth- 


ers have developed a technic for removing the in- 
finities in a reasonable way. The residues which are 
eft can be compared with experiment when they 
ie not too small: and good agreement has been 
ound, namely with the Lamb shift of the hydrogen 
spectral lines and with the extra magnetic moment 
of the 
hoth of the theory and of the experiments. 


electron. This is a brilliant confirmation, 

However, other aspects of the theory are not so 
satisfactory. It works only in a limited domain, 

id attempts to generalize it to get a complete and 
exact atomic theory have not been successful. The 
application to mesons has met with no success at 
ll. One is thus led to doubt the validity of the 
whole structure of quantum field theory with its 
technic for removing infinities. 

Before the discovery of quantum mechanics, 
Bohr had set up a theory for the orbits of electrons 
n atoms, which worked very well in simple cases, 

t tailed in more complicated cases. It provided a 

able steppingstone to quantum mechanics, 
vhich eventually superseded. it. 

| think that quantum field theory in its present 

state should be looked upon as analogous to Bohr’s 

19 {Ol theon 


How- main 


yp lie ( 


Although it is successful in a limited do- 
one may expect to have to alter its founda- 
tions before one can can make an important ad- 
ance. It is only a steppingstone to some future 

which will supersede it. 
[his view receives strong support from the con- 
tion that the present quantum field theory is 
cated and ugly. It has none of the simplicity 
uty which are characteristic of a good 
| theory. These qualities occur to a marked 

n relativistic mechanics alone, or in quan- 
echanics alone, but disappear with our 

methods of combining the two. 


The New Idea of the Aether 


At this stagce we the aether. When 


relativity came we had to reject the aether because 


return to 


of an argument depending on considerations of 
svinmetry. But since quantum mec hanics changes 
the possibilities for symmetry, the question must 
how be reviewed, 

The aether, if it exists, must be a very light and 
would show 
light, 


principle 


tenuous form of matter, otherwise it 


itself in too obvious a way. Being very the 


aether must be stronely affected by the 
of indeterminacy. We cannot picture a bit of thi 
acther to have a definite position and a definite 
velocity, as we did the proton In our discussion of 
look 
Lhe 


the aether will not have a definite value. but will 


the hydrogen atom, but must upon it as a 


nebulous thing like the electron. velocity of 
have one or another of various possible values 
according to a probability law. The previous objec- 
tion to the aether, that the existence of a definite 
aether velocity is incompatible with relativity and in 
disagreement with observation, now loses its force 

\t present we do not know enough about the 
aether to be able to express the uncertainty relations 
governing it in precise mathematical form, as would 
be needed to connect the probability law for the 
aether velocity with the probability law for other 
physical quantities. Any discussion must therefore 
be restricted to generalitics. One thing we can be 
sure of is that the velocity of the aether must always 
be less than (or possibly, in an extreme case, equal 
to) the velocity of light, as the principle of relativity 
would not allow any torm ol matter to move taster 
than light. 

Let us imagine the aether to be in a state for 
bit of the 


are equally 


which all values for the velocity of any 
light, 


the direction in 


aether, less than the velocity of 
In other 


time corresponding 


words, 
to the 
equally likely to be anywhere 
Such a 


any direction in space time within the light cone 


probable space 


aether velocity must be 
within the light cone 
state of the aether gives no preference to 
It introduces a symmetry, like that of the spherical 
states of the hydrogen atom, which 1s inconceivable 
without quantum mechanics. 

This state of the 


absence of ordinary matter, may well represent the 


aether, combined with the 


physical conditions which physicists call a perfect 
vacuum. In this way the existence of an aether can 
be brought into complete harmony with the princi 
ple of relativity. 

One point needs further discussion. In ordinary 
space it is quite evident what is meant by all 
directions being equally probable. But in the four- 


dimensional space-time of relativistic theory it is 





not evident until one has set up a standard for 


fixing the size of a neighborhood of directions 
about a particular direction, corresponding to the 
solid angle in ordinary space. The mathematics 
underlying relativity does provide such a standard 
but it assigns a very great size to neighborhoods of 
directions close to the light cone in such a way that 
the total size of all nonoverlapping neighborhoods 
of directions within the light cone is infinite. It 
follows that, if all directions within the light cone 
are equally probable, the probability of the direc- 
tion lying in a particular neighborhood is infinitely 
small. The probability distribution for which a 
direction is equally likely to be anywhere within the 
light cone thus does not exist. 

We can, however, approximate to such a duis- 
tribution, and continue to get closer and closer to 
it without limit. Thus our theory of the aether does 
not allow the perfect vacuum state to exist, but it 
allows us to approximate to the perfect vacuum, 
and to get closer and closer to it without limit. 

The unattainability of the perfect vacuum is all 
that survives of the old conflict between the aethe: 
and relativity. There does not seem to be any objec- 
tion to it on experimental grounds. It will require 
a considerable alteration in the mathematical 
methods at present used by physicists working in 
quantum field theory, where they always start ofl 
with the vacuum state and then proceed to study 
departures from it. They will no longer be able to 
take the vacuum as the starting point of their 
theory. 


Absolute Time 


Having gone so far against the usually assumed 
requirements of relativity as to accept an aether, 
we may go a step farther. Before we apply quanti- 
zation to the aether we may use the aether velocity 
to establish a definition of local simultaneity. ‘Two 
points in space time close together are defined to 
be simultaneous, in an absolute sense, if they are 
simultaneous with respect to an observer whose 
velocity is the same as the aether velocity in that 
neighborhood. 

Now it may be that the local simultaneity defined 
in this way can be integrated to give a well-defined 
meaning for the simultaneity of two points when 
they are not close together. This will be true, pro- 
vided the aether velocities at different points satisfy 
certain conditions. We can then introduce an abso- 
lute time, having the same value for any two points 
that are simultaneous in this way. 

The concepts of absolute simultaneity and abso- 
lute time have been condemned by relativity, just 
as the concept of an aether; but again quantum 
mechanics saves the situation. After applying quan- 
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tum mechanics, the principle of indetermi 
prevent one from saying that one particul 

In space time is simultaneous with another, | 

that one point has a certain probability 
simultaneous with another. We can again 

the probability distribution so that the 
vacuum is a state which treats all directions with); 
the light cone on the same footing, and we aoa; 
find that the perfect vacuum is unattainable, } 
can be approached arbitrarily closely. 

The principle of indeterminacy smears 
idea of absolute time in the discussion of 
physical state. However, the absolute time 1 
as a precise mathematical variable, which 
use in the formulation of the dynamical equatio: 
of motion. It then brings in great advantages 
restores into relativistic quantum mechanics 
inherent simplicity which is such a satisfact 
feature of nonrelativistic quantum mechanics ai 
enables us to avoid the great complexities of quai 
tum field theory. Thus the idea of an absolut 
is a very attractive one. 

In this way the old ideas of aether and absolut 
time become alive again and can be brought int 
agreement with all the general physical prin 
established at the present day. 

I would like to emphasize that the foregoing 
cussion does not prove the existence of an acther 
of absolute time. It merely shows that these cor 
cepts are not inconsistent with relativity, when on 
applies them in a setting of quantum mechan 
and so there is no immediate reason for reject 
them. Whether nature has actually made us 
them or not is another question. 

I do not believe the question can be answer 
by any general philosophical arguments. ‘The on 
way to decide it is to make a detailed mathemati 
investigation and see whether one gets a better d 
scription of nature with or without an acthet 

Physical theory without an aether has been ¢ 
veloped a long way, and has had a great deal 


l 


success. It will be necessary to develop an equal 


comprehensive theory with the aether and ; 


an even greater success in order that the existen 
of the aether may be considered proved. 

Because I have spoken so much about the aeth 
it does not mean that I am necessarily in favo! 
it. I would be quite willing to give up all idea ‘ 
the aether if a satisfactory theory could be set 
without it. It is only the failure of the 
physicists to find such a theory, after man 
of intensive research, that leads me to th 
the aetherless basis of physical theory m 
reached the end of its capabilities and to se: 
aether a new hope for the future. 
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n Anthropologist Views 
echnical Assistance 


Upon receiving his M.A 


author was sent to Colombia as field representative of the 


CHARLES J. ERASMUS* 


University of California in 1950, the 


Institute of Social 


degree at the 


Anthropology, Smithsonian Institution. In Colombia he taught anthropology at 


the Instituto Etnoloégico 


Nacional and during 1951 began studying technical 


assistance in Latin American countries as part of a collaborative program be 


tween the ISA 


in Spanish on the histor) 


HIS paper is concerned with conscious at- 
tempts to direct or to accelerate 

change, and is based largely on personal ob- 
vrvations in several Latin American countries. It 
oes not pertain specifically to the work of any one 
vency or to technical assistance programs directed 
nly by agencies and governments foreign to the 


ountries concerned. Many if not most of the ex- 


umples used are drawn from cases where local 
sovernments have attempted to introduce change 
vithin their own countries. The purpose of the 


itthor is to synthesize these observations into a 
liscussion of the patterns of resistance and accept- 
ince demonstrated by the peoples of “underdevel- 
ped” areas in the face of directed attempts to 
change their ways and to point out the implications 
{ these patterns for the successful and economical 


operation of technical assistance programs. 


Empiricism 
luced changes that bear clear and immedi- 
of their effectiveness and desirability 
ichieve a more rapid and widespread ac- 
ceptance than changes of long-term benefit o1 
‘es in which the relationship between the new 
ind its purported results is not easily 
erasped on the basis of casual observation. In agri- 
lor example, the introduction of improved 
iieties (higher yielding or more disease- 
which result in a greater profit to the 
is repeatedly resulted in spectacular suc- 
es in many of the Latin American coun- 
with a variety of cash crops. A foreign 
ithor is indebted to A. W. Patterson, Point Four 
n Chile, at whose suggestion this article was 


and the 
a member of the latter agency's U.S 
of the American Anthropological Association 


culture 


of Inter-American Affairs. He was recently 
staff in Chile. Mr. Erasmus is a fellou 
and the 
of American ethnology) 


Institute 


author of a textbool 


agency in one country developed an improved 
hybrid corn through local genetic selection. The 
first year that samples were distributed to farmers, 
the yield was so much higher than normal that the 
agency was deluged with requests for seed at the 
next planting time. In fact, the demand was so great 
that private enterprise quickly became interested in 
taking over the job of seed multiplication. In con- 
trast, attempts to introduce soil conservation prac- 
tices frequently encounter considerable difficulty 
Practices that do not bear clear and demonstrable 
proof of their efficacy in a short period of time 
usually do not diffuse well on their own, with the 
result that their diffusion may often be no greater 
than the range of the agronomist’s personal con- 
tacts. 

The spectacular nature of certain introduced 
agricultural practices may vary considerably, how- 
ever, with local environmental conditions. In arid 
badlands, as those found in some parts of Arizona, 
for example, where rainfall is confined to one brie! 
season in the form of intense downpours, soil con- 
servation practices may demonstrate remarkable 
benefits within a very short period. Dobyns shows 
us how eagerly such practices may be accepted 
under these conditions, in his case study of a con- 
servation experiment among Papago Indians.’ 

In the tropical lowlands of one Andean country 
improved varieties of mosaic-resistant sugar cane 
have all but replaced the “criollo” varieties since 
their introduction some ten years ago. The newe1 
varieties demonstrated their usefulness so success- 
fully in the form of higher yields and greate profits 
that they diffused from one farm to another with 
a minimum ol extension support and promotion 
In only two or three small valleys have the older 











criollo varieties persisted and in these cases because 
mosaic disease was never a problem, apparently as 
a result of certain prevailing dry winds. Here the 
farmers see no advantage to the newer varieties 
and prefer their criollo in the belief that it 1s easier 
to refine 

In public health programs, spectacular curative 
measures seem to take precedence over preventive 
ones in the rapidity with which they are accepted. 
Yaws campaigns carried on by the Institute of 
Inter-American Affairs, in collaboration with the 
eovernments of Colombia and Ecuador, have 
quickly and successfully overcome the initial re- 
sistance of the coastal Negro groups, among which 
the disease is endemic, and these campaigns are 
profoundly altering the folk beliefs and the fatalistic 
attitude formerly surrounding this disease. Even 
native curers now admit that modern medicine is 
more effective in the treatment of yaws than thei 
own herbal and magical treatments.” On the side 
of preventive medicine, however, the story in most 
countries is quite different. For example, the symp- 
toms of intestinal infection in a young child may be 
diagnosed as “evil eye” by rural populations. In 
order for these people to be convinced that boiling 
their polluted drinking water will prevent the 
symptoms we attribute to intestinal infection, they 
must be able to observe some measurable decrease 
in the incidence of the symptoms as a result of the 
preventive technic. Owing to the conditions unde 





Primitive plumbing. A native guaduaducto crosses the 
highway leading from Medellin to Manizales, Colombia. 
Guaduaductos are flumes made of split guadua (large 
species of bamboo) which are joined together to span 
great distances between the source of water and the house. 
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which they live and their failure to und 
reasons behind the new device, intestina 
may take place through other media, a 
quently no relationship between the two 
cally established. 

In the case of crops, naturalistic explan 


usually and understandably given to insect 


while ailments due to microorganisms 
times attributed to supernatural causes {i 
magical preventive measures may be « 


However, when a commercial fungicide. 


effectively protects one man’s crop ag: 
supernatural maladies that afflict his ni 
is introduced into a rural farming area, ar 
cally measurable relationship is established 
the preventive device and the malady. Eve 
the farmers may not fully accept and un 
the modern explanation nor completely 
their former beliefs, they quickly adopt t! 
cide (if they can afford it). 

From these examples we begin to see 
people of the so-called underdeveloped are 
reason very differently from those of ar 
sidered more advanced. Unaccustomed o 
to read, they lack the one great avenue | 
more sophisticated populations avail then 
a broader range of experience (including 
tory and statistical analyses) than would be 
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if they were limited to the range of their own cas 


observations. The reasoning processes 
groups, however, are largely empirical 
primarily on a frequency interpretation o 


of bot 


, 
and 


tf events 


Thus, in the case of a preventive measure for plant 


diseases or a remedial campaign for an e: 


iSliV ls- 


tinguishable endemic disease such as yaws, the 1 


number of individual cases plus conditions 
fewer variables permits a frequency inter] 


r) Vii 
nVoOl 


yretati 


in their favor within the limits of casual observatior 


whereas conditions involving a preventive 
for intestinal infections in a family of two 
children may not. Therefore, where a new 


can demonstrate its relationship to the in 


ments in such a fashion that a frequency 
tation is possible within the limits of ca 
servation, it has a much greater chance 


acceptance among the populations of und: 


oped areas. 
Very often the nature of an innovation 


pend upon proper follow-through by the in: 


In most of Latin America, new technics 
adapted to conditions on which few reli: 
are available. Under such circumstances 
known factor, which would have been kn 
allowed for in the United States, will \ 
results in such a way that the new practic’ 
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nited Nations, Point Four, and Ferguson tractor experts explain proper plow adjustments to Chilean farmers 


hotograph by Grover Kincaid. 


ke what might have been a spectacular demon- 
ration. In one country, a U.S. technician who 
as attempting to introduce the practice of broad- 
ise terracing had no data available regarding 
iximum rainfall and soil conditions to guide him 
i calculating slope and channel capacity. By dili- 
yently checking his first experimental terraces under 
rainfall conditions, he corrected all errors before 
any damages might occur. As a result of this care- 
| follow-through and sense of obligation to the 
larmers, not a single terrace failed when the area 
vas later subjected to a heavy rain of flood pro- 
In fact, the erosive action of the storm on 
nonterraced fields was such as to make 

icing demonstrations more valuable. 


Need 

ceeds felt by the people, as distinguished 
se felt by the innovators, constitute one olf 
important factors pertaining to the ac- 
ty of an innovation in any particular case. 
«ople fail to feel or to recognize the need 
novation, it may prove impossible to in- 

ton a voluntary basis. 
of these examples, pertaining to the in- 
of new agricultural practices, involved 
the factor of their empirical verification 
| of casual observation but also appealed 
motive. An improved crop variety, which 


results in a higher yield or a greater margin of profit, 
appeals to the profit motivation and the desire for 
greater purchasing power when the improved vari- 
ety is a cash crop. When it is not a cash crop, the 
story may be different. From a study by Apodaca 
of the introduction of hybrid corn into a community 
of Spanish American farmers in New Mexico, we 
can see how motives other than those of greate 
profit may affect the outcome when the crop to be 
improved is not being grown for market.’ Within 
two years after the introduction of the hybrid, three- 
fourths of the community had adopted it. But after 
four years, all but three farmers had reverted to 
planting their original variety. The hybrid had 
doubled production per acre; the farmers had met 
with no technical difficulties in planting it, and the 
seed were readily obtainable. However, the corn 
was raised by the community only for its own 
consumption. As these people eat their corn largely 
in the form of tortillas (unleavened corn cakes 

an important mainstay in their diet, and since the 
new hybrid did not yield tortillas of the same color, 
texture, and taste as their own corn, they reverted 
to their older variety. ‘These reasons were more 
important to them than was the quantity produced 
Apodaca notes the fact, however, that the hybrid 


was dropped with considerable reluctance by the 


farmers because of its much greater yield. They 


had empirically verified the fact that the hybrid 
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was an Improvement over the old in one sense, but 
not in the prime sense which pertained to thei 
particular needs and values. ‘This illustrates what 
can happen when an improvement that would 
normally have high appeal under cash-cropping 
conditions is introduced into a subsistence-oriented 
cropping pattern. 

Let us now turn to examples where subsistence- 
oriented agricultural improvements are introduced 
into a cash economy situation. Several years ago 
the ministry of agriculture in a South American 
republic sponsored a program to introduce the 
planting of soybeans in many rural areas. Today, 
the only place where this crop is planted on any 
scale is near a city where it is manufactured into 
vegetable oil. The object of this program was to 
induce the rural population to improve their diet. 
Soybeans, considered more nutritious, were to be 
The 


farmers not only found the new food distasteful but 


produced solely for family consumption. 
discovered that no one cared to buy it, and the 
movement quickly collapsed. In this case the appeal 
was made to a better health rather than a greater 
profit motive, but for the farmers the improvement 
was not empirically verifiable. Symptoms of mal- 
with 


nutrition are often confused or combined 


symptoms having other etiologies according to 
modern classifications of disease and are ascribed 
to supernatural and other causes which bear little 
or no resemblance to the medical explanations of 
the innovators. ‘Therefore, in such cases no feeling 
of need for a new practice may arise to offset the 
disagreeableness of changing long-established food 
habits. 

In numerous countr’es attempts have been made 
to induce rural populations to cultivate vegetable 
gardens for home consumption. In all cases ob- 
served this, too, usually fails after the program has 


terminated, if the farmer has found no market for 





Village in the yaws zone, Pacific coast of Colombia 






150 








the new product in the meantime. Veget 


Cle 


generally enter an area close to cities and (owns 
along reliable communication routes  leadino 
them, where the market is greater. Once farp, 


grow vegetable crops for profit, they invariably co, 


sume some. In one Latin American mestizo ¢o) 
munity where a health program had enjoyed go; 
degree of success in introducing family 


egetab 


gardens, several farmers said that the best way ; 
pacify government programs was to go along wi 


_ WwW 


them and do as one was told; eventually the pyro. 


I 


gram would terminate, and then they would aba; 
don the nuisance of vegetable gardens withow 


creating any disturbance. 

In another Latin American republic, a gover 
ment-sponsored agency, designed to look after t| 
welfare of farmers growing a cash export Crop 
importance to the national economy, instituted 


program of aiding farmers to build new homes an 


improve farm structures that were necessary { 


properly processing the crop. The agency foun 
that it received many more requests for the proc. 
essing structures than for the homes, although th: 


cost of both types of units was being borne larg 
by the agency. The farmers were required to pa\ 


small percentage of the total construction costs 


and a majority of them preferred to invest in t! 
labor-saving devices. Frequently the field men 
the program scolded the farmers for thinking or 
of their own convenience and never of the cramp: 


and unsanitary quarters of their families. Again wi 


find an example where the needs felt by the peop 


were not entirely in accord with those felt by 


innovators. Farmers accustomed to living und 
housing conditions which the innovators conside1 


undesirable did not necessarily share this view. |! 


processing structures, however, were already know! 


to the farmers who were aware of their labor-savin 


advantages. The theory underlying the housin 


program was that more sanitary living conditions 


would result in more able-bodied farmers and 


higher production. But a majority of the nev 
houses rapidly returned to the same state as thos 


they had replaced, a further indication that 
needs felt by the innovators were not general! 


ceived by the farmers. New houses built on farms 
located along main highways or near populatio! 
centers showed better maintenance than those thal 


mule-back. Appar nth 


t} 


had to be reached by 
ereater contact with external influences 
cultural environment of the innovators created 
sense of need similar to that felt by the inn 

Let us turn next to an instance of rapid c)ia 
independent of any superimposed directio1 \ 


two large cities along a semitropical coast 
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ntly has come into greater prominence 






































: a caus the increasing market for milk. Large 
line ; d | managed hac iendas, formerly devoted 
farmer. fate the | iring ol beef cattle, are breaking up into 
‘Icon, fqgsmiall d more efficiently operated dairy farms. 
. - The « farmers on their own initiative have im- 
d ni ported proved dairy strains and have adopted 
és F pro feeding practices and silage. Some 
Petad -, : a 
wav t, armers | ave learned to keep daily records of the 
oy , Bmnilk production of each cow, and on the basis of 
ae hese records to practice selective breeding of thei 
abar hest producers, These dairymen are sensitive to new 
Sh wchnics and knowledge. The local economy al- 
ready has created an urgent need for new ideas, 
OVETN- vith the added promise of a high degree of ac- 
er th ceptance. Diffusion of ideas from the most ad- 
‘op « vanced to the least advanced farms is proceeding 
ted ta rapid rate. 
7 We can see that when the objective of technical 
iy Sy sistance is to increase production in an under- 
hei leveloped area, it is easier to realize among people 
prov vho participate in a cash economy. Rural people 
ht] vho are cash-cropping for national or international 
= markets frequently tend to specialize. More atten- 
ie tion is usually given to a particular crop, such as 
ie offee, sugar cane, wheat, or potatoes. ‘The local 
re woup often forfeits a great deal of its self-sufficiency 
~~ n the process of specialization and consequently 
= grows more accustomed to purchasing specialized 
products of other areas. An increasing tendency to 
ot purchase products external to the area is in turn 
ia sually accompanied by an increase in the numbe1 
7. { new products and ideas entering the area, and 
ss the number of new needs thereby created. This 
on ‘ype of situation seems to be more conducive and 
. sensitive to change, Needs created by the process of 
a specialization and the desire for increased produc- 
m tion and profit actually seem the easiest for tech- 
na nicians from another culture or subculture to meet 
ths [he solution is often largely technical, fewer cul- 
. tural barriers to a common understanding are pre- 
tes vented, and the perception and feeling of needs 
: are more easily shared by the innovators and the 
he Im Prop l 
a However, when change is being attempted in a 
< eld not directly related to increased production in 
- 1 cash economy, in other words not directly in 
at terms of profits, the difficulties increase. In the field 
4 of pubhe health, for example, the innovator may 
consider it highly desirable to introduce basic dis- 
ease prevention measures into an underdeveloped 
rea. But the folk still subscribed to an age-old sys- 
‘em of beliefs about the cause, prevention, and 
reatinent of disease, a system so different that the 
. preventive measures of the innovator were mean- 
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School attendance 


Ecuador. 


Yaws victim, Esmeraldas, 


of Negro children has nearly doubled in many places 
along the northern coast of Ecuador as a result of Point 
Four campaign to eradicate this crippling disease. ( Photo- 


graph courtesy Servicio Cooperativo Interamericano dé 


Salud Publica, Ecuador 
ingless. Lac king an understanding of the modern 
concepts of the etiology of disease and consequently 


methods of prevention, 


the reasons for modern 
they mav feel no need to adopt the prescribed 
changes. Thus, despite the fact that they feel a 
eeneral need for assistance in combatting the ail- 
ments common among them, they may fail to per- 
ceive the need for the specific measures proposed 
and may actively resist them. 


Cooperation 

Until now this paper has purposely been limited 
to examples of changes whose acceptance and dif- 
fusion are largely an individual matter. As has been 
seen in the case of spectacular innovations such as 
improved plant varieties, this type of change fre- 
quently spreads with phenomenal rapidity from 
very little outside 


one individual to another with 


stimulus. However, some changes may require 


group or community adoption, a circumstance that 
can greatly increase the operational difhiculties of 
introducing them. Not only must the need for the 


change or changes be perceived by the entire group 





be 








or a large majority simultaneously, but the mem- tact were gradually superseded by nati 
bers of the group must cooperate for the given end. ternational interdependencies between 
Holmberg provides us with an excellent example never met. When the economic interd 


of an assistance project which depended upon col- between members of the local group 


lective acceptance and which failed even though  seded by larger and more impersonal 


it was concerned with a need already felt by the cooperative functions of older customs 
people.* In a community in the Viru Valley of Peru, necessary. The rural peasantry becany 
villagers had petitioned the Peruvian government — dividualistic and less dependent on 
for aid in obtaining well water to supplement their — contacts. 
river supply during periods of shortage in the dry Actually, it may be fairly argued that 
season. A permanent and reliable water supply was populations of Latin America are becon 
important to these people for household and _ for competitive than collective. Perhaps on 
irrigation and production needs. Although a well clearest illustrations of this may be found in 
was successfully dug, the entire project failed be- club work. Results are usually better when ty 
cause the technicians did not consult with leaders young people work separate plots in competition 
of local opinion or seek to involve the people. An- than when they work the same land together jy 
tagonisms based on local social and political con- such a way that they cannot compare their wor) 
ditions became so great that it was necessary to Similarly, when earnings of club members 
withdraw the project. pooled for the purchase of livestock or tools used i 
Throughout one Andean country an attempt was common, the results are usually poorer than wher 
made to establish farmer committees, by means of | each individual has the right to the fruits of hj 
which it was planned to bring about agricultural own labor. In such instances we can see how t! 
improvements. In only one small mountain sector — profit motive coincides with individualistic 
did the movement have success, and here only competitive tendencies. 
among farmers who until a few years before had When a technical assistance project in a certa 
been living in indigenous communities. Accustomed country attempted to contour level rice fields act 
to a measure of independent local government in ownership boundaries in order to facilitate irriga- 
the past, they were organized with very little effort. tion flooding in a pilot area, it was faced wit! 
Obviously, then, the failure of this program must problem of obtaining the permission and collab 
have been due in part to the organizing technics, tion of all the small landowners within 
for the few successful cases were the result of highly However, the technicians neglected to unite th 
favorable local circumstances. ous landowners concerned, to explain the pro 
It would seem that in many parts of Latin Amer- them, and to seek their cooperative support 
ica there is a tendency to consider rural populations — project was carried out as if it were a type of 


( 


] 


as more cooperative than they really are, or at least | which could be effected on an individual o1 

to take their cooperation for granted. However, in — basis. One farmer was induced to permit the « 
Latin America today many of the age-old customs touring, then another, and so on. Because of the s 
promoting cohesion and cooperation in rural society vere land fragmentation problem, the own 
are being or have been replaced by social relation- neighboring plots were not necessarily neighbors 
ships of a more impersonal and individualistic na- so far as the residence patterns were concerned. E 
ture. Such replaced customs would include the when a farmer and several of the friends who 1 
mutual aid and assistance patterns involved, for near him were convinced of the benefits 
example, in reciprocal farm labor and the cere- touring, their plots within the area wer 
monial kinship obligations of godparenthood. Ap- be widely separated. As planting time app 
parently the economic aspects of such mutual the project offic lals felt obliged to rush 
assistance customs were functional in a subsistence- through, and so began contouring the in 
oriented rural economy, where the peasants cropped — and widely separated plots as functionally 
largely for family and local consumption. As roads units. As the work progressed, other lan 
increased the possibilities of marketing farm sur- began signing up. Eventually, nearly all ga 
pluses over larger areas, farmers began to specialize mission to contour their land and agreed to 
and came to be more dependent on other regions costs. But the sequence of requests was s 

and countries for marketing their products and for _ practically all contouring had to be done 

the food and goods no longer produced on their rather than across, ownership boundaries. Ih 
own farms. Thus, the interdependencies existing as nearly all the farmers eventually collal 
between members of the local group in daily con- there is reason to believe that with the pr 
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len the 
de tition 
the; In 


work 


used in 
1 W he n 


ot hij 


Kincaid 


our technician Grovet 
Monta Wing 


pre pares a 


they could have been encouraged to do 
the work began. As a result, one of the 
objectives of the project, to contour accord- 
the topography rather than ownership bound- 


vas lost. 


Inducement 


problem of inducement, as we shall use th 
re, refers to the task of overcoming popula 
ce to a proposed change for any of the rea- 
liscussed so far. Even in the case of new tech- 
traits which demonstrate their effectiveness 
the initial 
of bringing them to the attention of the 


ctacular fashion, there is. still 
If the problem is one of introducing an 1m- 
plant varietv, some farmer or farmers must 
aded to try it. If these initial experiments 
a much greater vield, the new variety usu- 
s itself. Generally, farmers are suspicious of! 
ent authorities and prefer to let someone 
the new technic before they adopt it. Ita 
wn neighbor obtains satisfactory results. 
ll often rush to follow his example. Demon- 
farms are not so readily copied, as_ the 
ire not sure what additional advantages 
their own means may have biased the re- 


en a laree brewery in a certain country 


at the home production of barley was in- 


model 


soil conservation exhibit for a rural fair in Chile. Photo 


sufficient to supply its needs, it hired agronomists 


to stimulate production in new areas. The agrono- 


mists circulated through the highland regions 


promised farmers a good price for barley, gave in- 
Lhe first 


area tried the new 


structions for planting, and provided seed 


vear very few farmers in a given 


plant on a very modest scale However. by the third 


or fourth year, after all had been convinced 


that 


the agronomist would keep his word about the 


price and that the plant would °o1ve profitabl 


had 


vields, barley become one of the important 


CTOps 
Where 


are long term in nature or difficult to demonstrat 


the advantages of a new technic or trait 


empirically, long-term methods of introduction 


thro igh formal education should seriously be con- 


Extension work with adolescents throug! 


sidered 
t-H clubs and the like fre que ntly demonstrates that 
it is easier to instill new habits among individuals 
habits. I 


usually find it easier to substitute 


who do not have to unlearn old irther- 


more, voung people 
the prestige of the spec ialist for the prestige ol tradi- 


tion.” Even when 


introducing nonspectacular inno- 


vations on a long-term basis through formal educa- 


, : , 1] 
tional proc edures, it will usually be necessary to take 


popula beliefs and practices into account so that 
| i 


persons may perceive a relationship between 


needs they reel and ] l Wes proposed 





Quito, Ecuador, tests were given to school children first time the children were cognizant of 

who had been receiving formal lectures in health ship between the measures and explanat 
education, includine the use of visual aid technics educators and their own maladies. This 

for some two years. Results showed that the period — the necessity of thoroughly understanding thy 
of instruction had made little or no impression. culture of a people, in cases where it is difficult | 
Whereas modern explanations of the etiology of | them to perceive the needs felt by the techni 
disease and its prevention were now familiar to the under the ordinary limitations of casual en piri 
children, they were largely related to modern dis- Ironically enough, salesmen for patent medic) 
ease terminologies that had no meaning to them. concerns frequently give very careful considera 
Ihe symptoms of those diseases were still being to folk beliefs in order to adapt the advertisi; 
classified according to a folk system which included — their products to the local concepts of disease 
such causes as fright, evil eye, malevolent air, and In some cases people can be induced to ac 
witchcraft. According to the school children, these new technics and changes, which they find diff 
folk illnesses could not be caused by modern etiol- to accept, by linking them or making them co: 
ogies, could not be prevented by modern means, — tional to other changes or services more desir) 
and could not be cured by medical doctors. In col- to them. For example, in anticipation of an irrig. 
laboration with the educators, attempted changes — tion project that they know will materially ber 
in the methods of instruction were made so as to them, farmers may be more willing to satisfy ¢ 
allow the children to discuss their folk beliefs freely ernment wishes concerning secondary impr 
in class. During the discussions the educators at- ments which they would ordinarily resist. In | 
tempted to show the children, without deriding example of the contour leveling of rice fields 
their beliefs, that the symptoms they ascribed to seems very possible that one of the principal : 
fright, evil eye, and the like were the symptoms — takes of the program was in failing to obtain o 
of the very diseases that the educators had been mitments by the farmers for the leveling befor 
talking about for the past two years. They also — irrigation project was completed. As the fan 


tried to disassociate folk symptoms from folk eti- had already been provided with irrigation wat 


ologies and practices and to link them to modern — the inducement value of the irrigation project 
methods of treatment and prevention. Retesting — been lost. 
after the lectures gave very different results. Written Similarly, where public health centers giv 
tests, of course, do not necessarily indicate a change _ tion to curative as well as preventive measures, t 
of habits, but these certainly indicated that for the — rapport with the public as well as their influe 
in implementing changes in disease prevent 
habits is noticeably greater. At a charity maternit 
hospital in Quito, those new practices, in cont 
with popular beliefs but with which mothers had | 
conform in order to receive treatment at the 
pital, were found to be having an important 
permanent influence in altering their beliets 
agriculture, the distribution of seeds and _ tools 
cost may offer a decisive inducement 
recommended new cultivation practices 
farmers can see no need for a program object 
it may be possible to alter the emphasis of the 0? 
jective so as to enhance its appeal. In one Hait 
valley, agronomists were able vo effect measures 
soil conservation by appealing to a local interest 
coffee planting and by helping the farmers to stal! 
seed beds of coffee and shade trees for transp|a 
to hillside plots. 
Where joint and cooperative action on the part 
a community is necessary for the success of a pro}! 
considerable attention must be given to invol 
the people in the activity at an early sta 
This new reservoir will supply some 250 Colombian 


' leaders of opinion in the community must 
farmhouses with running water and will replace several 


guaduaductos covered and consulted first. Whenever possi! 
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should be made to feel that it has par- 
the planning of the program. When 











ipatec 
wn itive programs are simply dropped upon the 
B oples inderdeveloped areas from some high 
Ban chelon within their government, without 
yy explanation and without any consideration for 
al opinions, the programs are very likely to fail 





Bther partially or totally. 
technical assistance program one of the 





In any 
most important and most variable aspects of the 






Problem of inducement involves the factor of person 
) person relationships. Much has been expounded 
n this subject, but the desideratum usually con- 


ists of littke more than a consideration for the be- 








ieis and customs of other peoples and a sincere 


Sttempt to understand them. Yet understanding can 


Li 






bh no greater than allowed by the amount of per- 
Bonal contact and the ability to communicate. 






\ most effective foreign technician was a U.S. 





Boils scientist attached to an agricultural research 





Ration in an Andean country. Good-natured and 
Bilable. he set out at once to make a friend of every 

nber of the staff. Within his special field he led 
the local technicians to adopt several new research 






( 







rocedures, and saw several research projects of 





onsiderable importance well under way. Yet he 





mever allowed his name to be attached to any proj- 





ct. He encouraged the local man most interested 





a the plan to initiate it, carry it through, and take 
the credit, while he played the part of a counsellor 
Who continued to make suggestions but never gave 






n 


fan order. Three nights a week on his own time he 







field classes in English because he had discovered 
the 





hat many local technicians wanted to learn 





Hanguage and that he made friends by helping them. 





Complexity 





Frequently a change which seems desirable to 





fie imnovator may depend upon so many othe 





secondary accompanying changes that its introduc- 





tion is difficult. Perishable food products, such as 





lresh vegetables and fish, are most easily exploited 





mear markets where transportation to markets is 
reliable 





inexpensive, and rapid, or where storage 






and processing facilities have been developed. Suc- 





cessful adoption of improved livestock may depend 





‘pon many correlative changes in husbandry prac- 





LICES 


lhe latter in turn may depend upon the 





larmer’s financial ability to provide better feed and 


Care 






Failure to recognize the factor of complexity IS 





One Of the most serious problems in technical as- 





work, partly because there are no estab 





) inciples ol diagnosis which can be applied 
Oftentimes of 





case. the standard livine 















may be so low that the innovator’s heart goes out 
to the evidences of suffering which seems unneces- 
sary to him from his different cultural or subcultural 


whose density of population and infant mortality 


viewpoint. Let us take for example country 


rate are among the highest in the world and whose 
per capita production is among the lowest. Is the first 
job of technical assistance to save lives and reduce 
the immediate evidences of human suffering, or is 
it to help the country itself to solve its health prob- 
lems? The answer to this question depends on who 
provides the funds to build the public health centers, 
the purification systems, and the public 
hospitals, and to educate the doctors and nurses 


walel 


If the innovators provide these funds, the effort 
may involve much more than technical assistance; 
it may As a 
result the population may increase more rapidly 


than ever. and with it all the existing economic and 


involve heavy financial assistance. 


political stresses may be aggravated. However, if 
the innovators are concentrating on purely tech- 
nical assistance, they may endeavor to help country 
the country can pay for its own secondary improve- 
In short, this 


raise per capita production to a point where 
ments as it feels the need for them. 
would mean that 
*“X” might be aimed first at increasing productivity 


in agriculture and industry, while assigning the high 


technical assistance in country 


infant mortality rate to a secondary position on its 
list of problems. 

[his extreme case is used simply as an example 
and does not mean that technical assistance in pub- 


tary 


lic health should be relegated to a secon¢ posi- 


tion in all countries desiring technical aid. In some 
countries productivity per capita is much higher 
than in others and public health services for the pop- 
ulation are already well established. In SLU¢ h CAaSCS, 
technical assistance for making these services more 
efficient is readily grasped and utilized and effects 
of the technical assistance are far more permanent 
and far reaching. U.S. public health technicians in 
one small country have played an important role 
in a malaria campaign to clean up a wide coastal 
zone that was formerly poorly exploited. Roads are 
now being cul through the jungles, exploitation ol 
forest products is intensifying, and new settlers are 


entering the area to establish banana and othet 


plantations fhus an entire nation has been bene- 
fited by these public health workers 


\ price-support program for cotton was adopted 


In one country in order to induce greater home 
production for local textile industries. Within a 
period ol three Vears agri ulti il change S Ir) SOdi 
areas have been almost revolutionary. On flat 


coastal plains to the east, land that was formerly 





vielding a very low rate of income per acre from personally administered by resident « 
an extensive type of beef-cattle ranching is rapidly technicians were very successful in 
changing into a zone of mechanized agriculture. many new soil conservation practices w 
Cotton has become white gold. Not only have many mum of promotional activity. Farmers 
farmers rushed to exploit the new opportunities readily, were quick to recognize the bene! 
with mechanized farm equipment, but they have new measures, and found them easy to 
adopted new farming technics such as the use of — at their level of operations. As a result 


fertilizers, insecticides, and crop dusting. ‘This ex-  petus given to soil conservation by the successes 


ample is not used to justify price-support programs, this area, the government created a specia 
but it does show how increased profits facilitate conservation division, within its ministry of ac 
the adoption of new practices. They do not make _ ture, to attend to the erosion problems of ¢] 


such change automatic, however, for the same try as a whole. 
factors of need and empiricism still apply. Many In one sense, the areas of worst eros 
farmers started planting cotton without heeding country might be thought of as presenting 
advice to use insecticides. They suffered serious crop — greatest need for correction, or the poorest farn 
damages the first year and saw the difference be- as the ones most in need of improved agri 
tween their yields and those where insecticides were _ practices. Frequently, however, the persons n 
used, and then they adopted the practice the second need, in the judgment of the innovator 
year. Nor did cotton planting itself become gener- those who feel the need the least. For thi 
ally adopted until a few enterprising farmers had it may often be more expedient and _pract 
made a handsome profit. work where the need, from the innovator’s s 
In situations of extreme land fragmentation — point, is less acute but where there is greater y 
where farmers must supplement their agicultural ness on the part of the people to make the c| 
earnings by means of other endeavors, it is usually | The interest shown by the people themselves is 1 
extremely difficult to initiate changes in farming often a better index to their ability to success! 
practices. A higher yielding plant variety may be adopt a given change than the judgement 
readily adopted, but many other innovations are innovator. 
difficult to introduce on uneconomical farm units. bt, is aad 
However, a desire to help impoverished farmers Economic Feasibility 
may lead administrators and technicians to attempt Any technical assistance project will cost 
the introduction of improvements of a subsistence — the expense of this assistance being in proportion | 
nature which require little or no capital expendi- the number of man-hours necessary to complet 
ture. Programs may thereby develop with the pur- — successfully. It would be quite logical to sup 
pose of introducing the household manufacture of — that, given unlimited financial and hun 
family clothes, home gardening of all food necessi- sources, a technical assistance program could ei! 
ties, home food-preservation practices, and inexpen- any change desired. However, no techni: 
sive animal varieties such as rabbits as a source of | ance project has such unlimited funds; there! 
meat for the family. All such devices are aimed at in any decision concerning the selection of pro 
making farm families more self-sufficient and less their feasibility with respect to budgetary 
specialized, a process contrary to the usual economic tions must be taken into account 
trends. Social welfare programs of this type seem From observations of technical assistan: 
to require more extension personnel and promo- ects, the kinds of innovations which would seer 


Ys 


tional activity than those designed to brine pro- be most inexpensive are those which re¢ 


1) 


duction-increasing technics to farmers who have the — least man-hours for strictly promotional | 
finanical means to exploit them. Such innovations include those from whic! 
In one South American country where soil are easily verifiable through casual obse1 
erosion has become extremely severe, U.S. soil which are accepted and diffused on an it 
conservation experts found that practically no — basis, which meet a strong need already ft 
remedial steps were being taken. In some areas, people (of particular appeal to a profit 
erosion had reached a point where only such drastic — and those which are in sequence with local | 
measures as complete reforestation would suffice. ment (not too complex). However, certain 
In others, the erosion problem was complicated by | stances may justify considerable promotii 
absentee land-ownership patterns or the exploita- — tivity. For example, in the case of projects | 
tion of uneconomical farm units. However, by select- cooperative acceptance and action on the 


ing an area of medium-sized mechanized farms the people, the necessary groundwork must 
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em in the activities, or the time and 
in the purely technological aspects 


In such cases the two deciding factors 





ount of money being invested in the 
the the 


In the case of an expensive irrigation 





il aspects, and need which 






bout which the people are highly en- 





ind for which then cooperation Is re- 





extension work necessary to iron out 





al and operational problems for the maxi- 





ess of the project should be considered a 





nctional requirement. However, where consider- 





y is to be spent on a project in which the 





on of the people is essential but for which 





t even feel a need, the project should be 


Ot 


ned to see if it fits into the local sequence 





pment. If a project is very inexpensive but 





ild require costly promotional work to secure the 


essary cooperation from the people, the project 
reexamined to see if the ends really justify 






tle means. It frequently happens, for example, that 





novators like to initiate projects which require 





gooperative action from the people because they 





the encouraging of cooperation and com- 





it as good and worthy projects in them- 





[he principal consideration in questions of eco- 
the 





ic feasibility is that of the needs felt by 
ple. When the people do not feel a need for 


activity 





proposed, promotional 





increased. Fortunately, actual 





cessarily must be 


situations are usually neither all negative nor all 






ive; differences exist in degree, and some per- 





sons within the same group or area are more re- 





tive than others. In the case of soil conservation. 





example, some farmers with better farm equip- 





nore capital, and a long-term outlook can 





the benefits of soil conservation with 


tively little difficulty, while neighbors with more 
resources continue to take a skeptical view 


shown 






However, when a nucleus for change can be per- 
inenuy established. even though the prospec ts ol 
the 





ffusine the change outside that nucleus in 





mediate future are poor, the long-term gains may 
Eventually 





modest beginning. others 


ly tne 





iv come to recognize the benefits of an innovation 





when conditions make it easier for them to 


hus 


ther than spend time and money to promote the 


advantages. 





dopt or to appreciate its 





lopt of an innovation among people who can- 





eive its desirability, it may prove more 





t to establish it among strategically located 





Ick groups who can. 





\1 r long-term alternative to costly promo- 





ivity to establish a sense of need for new 

















housing 


rural 
kitchen are no 


constructed by a 


ceme nt-paved 


[Two-year-old home 


program. Plumbing and 


longer in use. Family has added old style adobe kitchen 
with dirt floor and smokehole in roof to back of new 
house. Sanitary conditions are now the same as those in 


the family’s previous dwelling 





measures 1s that, already mentioned, of appealing to 
the younger members of the society through exist- 
ing educational institutions. A few strategic lectures 
to groups of teachers, as well as assistance to them 
in the form of educational aids and printed matter, 
can often have a widespread, long-term effect. 

he most unfavorable conditions for introducing 
innovations are frequently presented by such mar- 
ginal peoples as Indian groups who more than 
anything else may simply wish to be left alone. The 
effort involved in introducing changes among them 
will be particularly great when their economy is 
still subsistence-oriented., Then conception of needs 
that of the 


that the two groups may find it very difficult to 


mav be so different from innovators 


establish a common meeting ground for mutual 
understanding 

In veneral, the absorption ol marvinal peoples 
and cultures into the national sphere seems to follow 
most rapidly upon their further involvement in the 


national cash economy. In many cases it may prove 


more expedient to develop areas bordering on 
marginal groups in such a way as to draw them 
more closely into the national economy than to 


attempt to superimpose an extraneous need system 
directly upon them. While living in a Mayo Indian 


Mexico, 


an opportunity to note the 


/ during 


ymunidad in southern 
1948, the had 


‘cts produced on an indigenous community by 


sonora, 
write! 


eff 
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the rapid development of bordering areas, ‘The 
development of irrigation and a more intensive 
machine agriculture to the north was creating more 
job opportunities and prosperity. Not only were 


members of the comunidad going north more fre- 


quently to work as seasonal agricultural labor, but 


they were returning with new ideas, needs, and 
wants. In fact. a growing nucleus was advocating 
division of the communal land as a means by which 
wealthy farmers could gain access to much of the 
virgin land and extend irrigation into the area. 
Thus it was hoped that a more intensive and profit- 
able type of agriculture would be possible for all. 

A similar situation was encountered at the plan- 
tation of an American fruit company in a Latin 
American republic. ‘The manager of the plantation 
told how the labor turnover the first year or two 
was over 90 percent. Individuals worked until pay 
day and then went on a drinking spree, or worked 
only until they had earned enough to buy something 
they had specifically wanted. However, as new 
laborers kept replacing the old, some of them would 
inevitably join the nucleus of steady workers. These 
valued the permanent income, the clean and com- 
fortable company housing, the superior company 
school for their children, and the company medical 
treatment. Within a few years the plantation had 
a permanent resident labor force. The company 
showed an interest in the upkeep and attractiveness 
of the workers’ housing and helped them landscape 
gardens around their homes; thus a model com- 
munity had been formed that was influencing the 
entire area. Workers in neighboring locally man- 
aged plantations were beginning to demand the 
same treatment, as they perceived a need for it 
themselves. 

Not everyone can be induced to share the values 
and needs of the innovators at once but, by work- 
ing first with those who already share them, the 
changes may eventually have far-reaching results 
without the unnecessary expense of promotional 
methods. In short, action programs among those 
who already feel a need for an innovation would 
seem to be more effective and less expensive in the 
long run than promotional programs for those who 
must first be inspired to feel the need 


One of the greatest weaknesses in mo 


assistance programs is the failure to re 


indispensable part played by research 


ing their economic feasibility. In this r 


el 


nment might conceivably learn fro: 


One writer on the subject of business manage 


hi 


is said that any company that lacks an organ 


program of research will eventually find itselj 


of business.® ‘Two major forms of business res; 


market and engineering studies, might be p, 


leled by technical assistance agencies to their a 
tave. Market studies could be designed to 


the pertinent facts about the people to be char 


includine their needs and wants, their abilit 


absorb a given innovation, and their previo 


ac 


‘tions to similar programs in the past. Eng 


ing studies might include research in any num! 


of 


in 


technical fields, as well as comparative resear 
the methods and results of other agencies 


other parts of the world, and the continued s 


eV 


pe 


aluation by the agency of its own programs 


-rfect the least expensive and most effective m« 


of realizing its objectives. However, in governn 


assistance programs, research can probably bi 


alized best through an organization pattern t! 


re 


cognizes the difference between staff and 


functions. Government reporting is prone to | 


line function originating with operations person! 
who execute it with a bias toward justifying t! 
further existence of their programs. By avoidi 
the disclosure of mistakes in specific operat 
short-term benefits may accrue which on a 


term basis prevent the self-evaluation and 


correction necessary to avoid those seriously da 
aging setbacks that result from the accumulat 


ol 


hidden errors. 
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The Place of Anthropology in a 


Dr. Roney was 


born 


Technical Assistance Program’ 


JAMES G. RONEY, JR 


in 1918 at Marshall, Texa He received a B.A nm phi 
losophy at Texas Technological Colle ge in Lubbock, Texas, in 1939, an M. D 
1948, and was advanced to 


from Marquette University School of Medicine in 


He 1s now a surgeon in the United States 


candidacy for a Ph.D. in anthropology at the University of California in 1952 
Public Health Service, serving as Pub- 
Administration in Iran 


HE ‘Technical Cooperation Administration, 
yopularly known as Point Four, has launched 


l 
t 
I 


programs in a large number of so-called 
backward countries. The basic purpose of this type 

activity is to provide technical assistance to 
these countries, to improve agriculture, education, 
conomic conditions, and health. This is, in effect, 

attempt intentional cultural change, starting 
rom a definite set of conditions and moving toward 
i definite goal. The failure to recognize the na- 
we of this intended operation is one of the major 
deficiencies of TCA abroad. It is the thesis of this 
paper that some of the difficulties, failures, and 
wasted effort could be avoided if those who are 
est acquainted with culture and cultural processes, 
namely the cultural anthropologists, were utilized 
io contribute to the program. Although anthropolo- 
uists Who are area specialists are certainly desirable, 
tis the type of approach, rather than the body of 
thnographic data which a person may have, that 
‘more important. Neither are specialists in applied 
inthropology essential, since this is not a specialty 
it is rather the application of knowledge of many 
ifferent branches of anthropology, whether cul- 


} 


ral, linguistic, or physical. Human behavior can- 


not he predicted accurately, but enough is known 


It was 
bibliog- 


his is not a scholarly or a theoretical paper 
n the field. It has neither footnotes nor 
phy. It represents merely the thoughts of the author re- 


ird ictivities in which he has suddenly found himself 
Many the points brought out may sound strange to a 
scholar in the United States, but they will not seem so 


to TCA field personnel. It was thought best to 

resent an outline picture of a TCA public health pro- 
d to indicate the places where anthropology can 
tribute. Eveen though not all the aspects of the pro- 
! intimately concerned with anthropology, the 
orientation should be in that direction. The ideas 

Test i, unfortunately, do not necessarily represent any 
mM ewpoint. The author is grateful to those who 
read the manuscript. 
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lic Health Field Consultant for the Foreign Operation 


to draw certain broad rules which can aid, although 


not make easy, the type of effort known as Point 
Four. This paper presents an anthropological con- 
ception of technical assistance, recommends a 
method of approach, and indicates the utility of 
cultural anthropology in ‘TCA programs. The cul- 
tural anthropologists can aid in the following parts 


of a technical assistance program 


Choice of Field Personnel 
Che personnel olten assigned to technical assist- 
ance programs are technicians and administrators 
who have attained some competence in their fields 
But the 


United States and competence in the field in some 


of specialty in America. competence in 
foreign country are quite different. Some of thi 
more successful persons in America make a rather 
poor showing in the foreign field. This is not strange, 
as the already successful people have a crystallized 
mode of operation which is adapted to their own 
cultural background. Success has only entrenched 
this method. Therefore. success that comes of vears 
of experience and ot developing technics suitable to 
the culture of the United States is not essential, non 


even desirable, unless the individual is unusually 


and has avoided cultural 


Further, 


adaptable myopia o1 


ethnocentrism. there are specil racial 
prejudices in different areas. If wastage of personne | 
and unnecessary hardship are to be avoided, these 
prejudices should be conside red before people are 


field. 


Choice of personnel 1s admittedly difficult, con- 


sent to the 


sidering the limited attraction of technical assist- 
ance employment, but emphasis upon youth, adapt- 
ability, technical proficiency, and some knowledge 
of (or at least a lack of hostility toward) the social 


sciences seem indicated. Lhe anthropologist can as- 


sist in choice of personnel by evaluating the host 






YY 








culture for racial prejudice and then eliminating 
those applicants from ethnic groups against which 
some hatred might be entertained, by judging the 
applicant’s knowledge of the social and cultural 
sciences, and by determining any ethnic prejudices 


that the applicant might possess. 


Orientation of Field Personnel 
Personnel in technical assistance programs should 
be oriented as to the purpose of the program, the 
nature of technical assistance, the type of approa¢ h, 
the 
physical resources of the country. ‘Technicians and 


cultural background and_ processes, and_ the 


administrators sometimes are overcome by the “big 
picture.” Such personnel have been heard to explain 
some of their decisions that have sacrificed technical 
standards on the basis of political wisdom, fighting 
communism, and as being the advance guard of 


some future war in which the United States may 
engage. These political considerations are, of course, 
important in world politics, but for field personnel 
they must be relegated to the background. Political 
expediency has no place at this level. The techni- 
cians and administrators should be interested only 
in bringing about a desired change in their partic- 
ular fields of competence, 

The basic nature of technical assistance, that is, 
intentional cultural change, must be understood 
and accepted by the personnel in a TCA program 
Once this is accomplished, the type of approach 
logically follows. ‘This approach consists of deter- 
mining what are the existing conditions (cultural 
background and physical resources) and, by adapt- 
ing technical standards to these conditions, deter- 
mining the direction in which cultural change is 
desirable and possible 

The processes of cultural change which should 
be thoroughly understood by field personnel include 
introduction of new 


the following: diffusion o1 


cultural traits, stimulus diffusion or catalytic action 


of new traits, and invention or discovery and mod- ~ 


ification of foreign cultural traits by the molding 
action of the host culture. Different aspects of cul- 
ture change at different rates, and therefore field 
personnel should be aware of what to expect when 
they attempt to introduce a new idea or a new item 
of equipment. Further, it should be understood that 
diffusion of culture traits is not a passive process. 
The host culture may accept or reject a new trait, 
and it will almost invariably modify, revalue, and 
reintegrate every accepted trait into its own cul- 
tural whole. The recognition of these facts is im- 
portant and can save wasted effort that might be 
used in trying to introduce some new idea which a 
knowledge of cultural background would reveal to 


160 


be nonacceptable. For example, in one 
dle East countries. a case of toilet pape 
schools was proc ured. A little investieat 
toilet habits of this country would hay 
that such an attempted introduction \ 
complete fiasco. Fortunately, the attempt 
made, and the toilet paper is probably bh 
by American personnel whose toilet habit 
resistant to change. Also, many of the mov 
introduced into these countries are impro} 
from our standpoint, both as to dosage 
purpose. These drugs are reoriented into thi 
pharmacopeia of the host culture unless thi 
culture complex of the drug is introduced 
with the drug itself. This is not an easy task. Soy 
times a trait, introduced in all sincerity to impr 
conditions, may have a harmful effect. In 


is possible, the consequences of any cultural cl 


should be investigated before it is attemptes 


course, it is impossible to anticipate all poss 
ramifications, but if one is aware of the dange: 
is more likely to discover the potentially undesi: 
effects of his technical assistance. 

Phe Washi 
1).C., functions to orient personnel going to fo 
The 


proved by lengthening the course, having 


Foreign Service Institute in 


assignments. brief orientation could bi 
sessions on specific areas, and by insuring 

proficiency before personnel are sent to thi 
In addition, this orientation should be conti: 
at the foreign post, by emphasis on the peo 
cultural background, both general and specifi 
each particular field of work and the type ot 
cram to be carried out. Needless to say, the cult 


anthropologist can be of value in this orient 


Choice of Countries or Areas 
lechnical assistance is a delicate operation. 5 
cess is difficult even under optimum conditi 
therefore, the choice of countries is an importa 
the country 


consideration, Whether In quest 


important from the standpoint of international 
lations is a decision to be made by the Departm 
of State. But the type of progrem indicates 
country should be determined with the aid 
acquainted with the current cultural condi! 
within that nation. Here, the anthropologist 
also an area specialist can contribute. If the 

and its people are hostile toward the United 

the success of a technical assistance 
doubtful. the 


resources or 1s unde threat of invasion by 


pros 


Likewise, if country lacks 


country, technical assistance alone will p 


fail. Another type of aid may be necessary, 
militarv or economic aid. 
MO? 
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ical assistance program is used prima- 
atively inexpensive program to exert 
ence, it will probably fail on both 
the lasting effect of technical aid and 


impression it makes will be nil. 


Choice of Type of Program 
chnical assistance for a country has been 
yon, the type and extent of the program 
etermined. ‘To do this, the existing condi- 
be ascertained. The cooperation of tech- 
d anthropologist is essential in this study. 
ple, in a public health program, the fol- 
nformation should be elicited (similar in- 


other types of 


Bed omation should be obtained for 


INprove 
Public health problems vary in time and 
[he problems in the United States one 
lred years ago are different from those at pres- 
Likewise, the present problems of the United 
are not the same as those of some Middle 
ntry. Therefore, it 1s necessary to investi- 


he incidence of diseases and to determine 
ch ones have an effect on the economic life of 
country. Some diseases, although widespread 
a nuisance, have little influence on economi 
ind attention to them is not so urgent. Be- 
s, some of them may be improved through bet- 
ient of the general living conditions. Other dis- 
es are widespread and preventable and have a 
eleterious effect on economic life. These are the 
es that merit attention. 
al background. Wisease is universal, and 

ltures have some means of dealing with this 
enomenon;: therefore, it is wise to investigate the 
owing. (a) Medical beliefs and practices: some 
the medical beliefs are consistent with scientific 
and an awareness of this makes the in- 
toduction of scientific concepts easier, but even if 
beliefs are at odds with modern Western medi- 
afford 


Sources of disease: attention should be 


they a cultural base from which to 
to methods of disposal of human wastes, to 
supply, sexual relations, housing conditions, 
tional hazards, and the like. (c) Pharmaco- 


me of the native medicines may be em- 
nd utilizable as cheap sources of effective 
conditions. _Epidemiol- 


élatine to disease 


| vectors, climatological factors, and othe: 
azards should be investigated. 

and institutions dealing with conditions 
ible to become acquainted with the local 
ictitioners and local national government 


ons and to determine their effectiveness. 


technical assistance. The an- 


Possible 


thropologist can aid in choosing the channels that 


channels of 


can be utilized effectively in improving the health 


conditions of the country or area. Some of these 


possibilities are: governmental organizations, local 
to national; community action groups; individuals; 


and « haritable organizations 


Planning Types of Activities 


\fter the basic information is gathered, program 
planning begins. ‘This phase requires the pooled ef- 
forts of technicians from different fields of speciali- 
zation, administrators, and anthropologists. ‘The 
following points should be considered. 


Health conditions with Lhes« 


tions should be chosen on the following basis. (a 


to he dealt condl- 


Disease incidence: an accurate survey ol cliseases 


should be made if this information is not known 
and also, conditions predisposing toward these con- 
ditions should be investigated. (b) Effect on eco- 
nomic life: as mentioned, not all diseases have an 
important effect on economic life. For example, 
tinea of the scalp is widespread in underdeveloped 
countries, but although a nuisance, it does not seri- 
ously hamper earning a livelihood. On the othe: 
hand, malaria, through its morbidity and mortality. 
is frequently a threat to a family’s teetering econ- 
omy. (¢) Funds available: although ideally the ap- 
propriations for a program should be based upon 
the existing needs, this does not occur in actuality. 
Therefore, the funds available for the prosecution 
of a program should be considered in the program 
planning. (d) Personnel available: often in an un- 
derdeveloped country the standards tor technical 


than in the United 


personnel are much lowe 
States, but the available personnel should not be 


discarded for this reason. By prope choice, and 


with supervision and training, many of these can 


become valuable assets to a technical ASSISTANCE 


program. Some of the subprofessional medical per- 
sonnel have made first-rate public health physi- 
cians. Even so, it is necessary to consider available 
personnel in program planning. (¢) Consideration 
of cultural consequences: the program must be de- 
signed to produce an improvement. If the program 
is too sophisticated, no change mav result. If im- 


effec { 


original condi- 


undesirable side 


than the 


properly designed, some 


mav result which is worse 
tion ( onsultation with a cultural anthropologist is 
particularly important here. 


Training of personnel. Personnel may be trained 


by field supervision and classes or they may be sent 


out of the country for training. Proper selection for 


the latter type of training is extremely important 


Points to be considered are the education and ul- 





tural background of the individual, his language 
proficiency, motivation, general intelligence, and 
personality structure. 

Education of groups. In the field of medicine, 
there is close association of etiologic concepts and 
medical practices. For example, if a disease is 
caused by the “evil-eye”, the practice is to avoid or 
counteract the evil-eye by amulets and other de- 
vices. If the scientific ideas of the causation of dis- 
ease are presented effectively and convincingly, the 
preventive aspects of a public health program are 
more easily inaugurated. 

Coordination of different fields of activity for 
mutual support. It is unwise for different sections 
of a technical assistance program to pursue their 
goals independently. ‘There are two reasons for a 
closely coordinated program. A properly designed 
program avoids unnecessary overlapping of and 
gapping between functions. ‘The other reason results 
from the understanding of the functional nature of 
culture. As mentioned, traits may be rejected or 
modified by the culture. If 
ICA are integrated into a small cul- 


host the changes at- 
tempted by 
ture complex and are consistent with the conditions 
of the host culture, they have a greater probability 
of success than if each project were executed indi- 
vidually without regard for the others. 


The 


Tie in with responsible native organization. 


purpose of working through a native organization 


is to set up a permanent functioning office to con- 
tinue activities, once technical assistance has been 
withdrawn. The organizations may be governmen- 
tal, community, charity, business, or professional. 
In this regard, it is necessary to distinguish organi- 
zations which have authority for imposing tech- 
nical standards or insuring quality of work and 
those which have the responsibility for the opera- 


tion of institutions or for their support. 


Supervision of Execution of Program 
After the program is adequately planned, there 
is then the problem of putting it into action in the 
field. The difficulties are legion. Compromises must 
be made. ‘The anthropologists can aid the tech- 
nician in secking a compromise that does not lower 
technical standards too much and in findine cul- 


tural channels for execution of activities. 


Evaluation of Results of Activities 


Not all the results of technical assistance pro- 


grams are apparent and not all are beneficial. In 


evaluating a program, one should try 
the extent and quality of the results. Ac 
pologists can assist in delving into the 
tural recesses and can help to present 
ture of the results of an attempt at 
cultural change. 

This outline picture of technical assis 
grams indicates the importance of the c 
of anthropology to such activities. If one vets ; 
impression that there should be an anthropolo: 
behind every technician and administrator. ¢] 
an intentional overemphasis to draw sharp coy 
to the situation that usually exists in such prog: 
Actually, although it would help solve th 
ployment problem among the anthropologists 
But the basic 
thropological approach should be firmly instill 


neither feasible nor desirable. 
all personnel, from top to bottom, of the TCA 
ganization and enough live anthropologists s| 
be scattered through the organization to insur 
the approach be maintained. As has been indicat 
cultural anthropologists have a definite rane 
utility in TCA programs, and the knowleds: 
ing from their training and experienc: 
positions on the staff ranging from that of 
level consultant in Washington, D.C., to advisor 
actual field operations. 

If a successful TCA program is to be ex 
the following conditions should be observed 

The purpose of the program must be underst 
and accepted by all personnel. The purposi 
bring about intentional cultural change, in th 
rection of technical improvement. 

The cultural base from which one begins thu 
gram must be thoroughly comprehended. 

The that the 
should be determined on the basis of the exist 


direction program should 
conditions in the country, both cultural and pl 
cal, and the necessary technical standards that! 
be observed. 

The processes of cultural change, especiall) 
nonmaterial culture which forms a large part 
technical assistance, should be understood 
program should be accepted as a slow lor 
process, 

The importance of integrating all sections 0! 
technical assistance program as a cultural com| 
for mutual support should be recognized 

Political expediency, which from the st: 
of realistic world politics is necessary, has ! 
in technical assistance programs in the fiel 
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eductive Morphology and 


trib It 


Oasts 


Professor Cotton is a New Zealander by birth and recei 
in 1915 from the University of Neu 
ology, teaching from 1909 to 1953 at Victoria University College, 


enetic Classification Of 


C: A - COTTON 


ed the de 


cree of D.Sc 
he has Nf 


‘ . , 
Zealand where been professor of ge 
YY 


Wellington 


Rl 


Dr. Cotton was awarded the Victoria Medal by the Royal Ge ygraphr al Soctet) 


London, and is a correspondent of the Geological Society of America and of 
Geological Society of Belgium. He is also a F 


the 


and Medallist of the Royal 


éllou 


Soctety of New Zealand and Fellow of the Geological Soctety of London. He 


published (1912-25 


. . 7 
of articles on the Structure and later gee 


a series 


Hi j } , r ! 1] , 
history and related tectoni geomorpholog) of Neu Zealand, a collected 


of which is now in 


OASTS, or shorelines, have been variously 
classified, but a perfect system of classifica- 

tion has not yet been found for them. Sys- 

ematic arrangement is appreciated by all students 
wed with the task of describing geomorphic fea- 
res; for they see the advantage of having some 
ystem of pigeonholes with the help of which an 
nfamiliar and as yet imperfectly understood form 
in be placed for comparison beside others already 
snown and reasonably well understood. ‘The mas- 
er geomorphologist W. M. Davis, though he dep- 
ecated precise definition, devised and developed 
explanatory description as a rather loose form of 
assification, which he made more precise by rec- 


mition of stages of the cycle of erosion. 


Coast and Shoreline 
It has been claimed by Lucke (1938, p. 993 
nat a specific distinction between definitions of 
coast” and “shoreline” implies that a classifica- 
on of coasts is not necessarily applicable to shore- 


nes 


ind vice versa. The distinction is one, how- 
which students ostensibly of shorelines have 
inable to make without unduly limiting the 
ng of the word “coast” and perhaps unduly 
nding the meaning of “shoreline.” Johnson’s 
ion restricts “coast” to a belt of land (1919, 
: but his studies dealt with a considerably 
one than this and were certainly not limited 


mere “shoreline.” or boundary between land 


1954 


also the tuthor of @ ber 


press He 1s 


Yeneral articles 


"un 


»] +t thoo 
eral @XTDOOKS 


and sei 


and sea, as the title of his book would seem to 


imply. Wooldridge and Morgan (1937, p. 360 


have remarked: “It is inexpedient, if not imprac- 
ticable, rigidly to separate coastline and shorelins 
features.” 

Valentin 


on the coasts of the world, sensibly defines 


1952), in a recently published work 
“coast” 
so as to take in a strip seaward as well as landward 
of the present-day position of the shoreline, in- 
cluding not only the 
1919, p. 162 


the whole belt at 


“shore zones” recognized by 


Johnson in the existing coast profile 


but the intersection of land, at 


mosphere, and ocean—a broad belt in some regions 


across which the shoreline migrates, or has mi 


crated from time to time 
[he continental shelf itself is part of the coast 


in so far as it has been partly emergent in very re 


to he 


to elucidate 


cent episodes of earth history and may have 
effort 


the history ot present-day shores There is, of course 


investigated when an is made 


a tendency to pay particular attention to the visibl 
and perhaps beautiful COastsca pe : the sea floor 
, i danger ot 


in front of this being out of sight is in 


“out of mind.” 


being also 
Genetic Classification 


Empirical classifications have been based mainly 
flat o! 


| others 


on such distinctions as that between low 


high 


~ ] 
more ambitious though not fully exp ti 


and mountainous (or coasts: ane 


LiKe 





into account the geological structure of coastal 
lands. Thus Suess (1888: 1906, p. 201) has distin- 
euished between coastal terrains of massive rocks 
together with stratified rocks that either lie hori- 
zontally or exhibit a grain transverse to the sea 
margin, on the one hand, and longitudinally folded 
coastal belts on the other, thus defining Atlant 
and Pacific types, respectively. ‘Though it is implied 
that fault boundaries are particularly character- 
istic of the Atlant type and absent from the 
Pacific, such a classification throws little light on 
coastal origins. When “explanatory” terminology 
and classification have been attempted, practically 
the only systems so far found to be of wide practi- 
cal application have been those based primarily 
on a dichotomous distinction between coasts due to 
emergence of a sea floor and those produced by 
partial) submergence of marginal land, or, as it 
used to be the fashion to say, between uplifted and 
depressed coasts. 

Very recently Valentin (1952) has attempted a 
primary separation of advancing from retreating 
coasts, which would allow him to recognize fou? 
main classes, seeing that advance of the shoreline 
ay be due either to emergence or! outbuilding ot 
the coast by secondary processes, and retreat may 
be due either to a movement of submergence or to 
erosion. The older-fashioned primary distinction be- 
tween emergent and submergent coasts* relegates 
erosion and coastwise accumulation to a secondary 
role, for they have been treated (though perhaps in 
some cases artificially and even incorrectly) not as 
taking place contemporaneously with emergence o1 
submergence of the coastal belt but subsequently, in 
a long or short interval during which no further 
emergence or submergence is in progress. In such 
a pause, or stillstand, a marine “cycle” of coastal 
changes unrolls. characteristic “stages” of which 
afford further pigeonholes for use in classification. 
Valentin’s alternative, on the other hand, envis- 
ages a possibility which certainly should not be 
overlooked, namely, that in the ordinary process of 
coastal evolution there are no such stillstands and 
that upheaval and sinking of coasts, to say nothing 
of changes of ocean level, are always going on. If 
this is the case, cliffing by erosion and the out- 
srowth of deltas and other built features of ad- 
vancing coasts must accompany, instead of follow, 
changes of base level. The concept ol base 
level might, indeed, in such cases be abandoned, 
a noneyclic approach being adopted reminiscent 


* The writer finds it convenient to adopt an artificial 
definition of “emergent” as meaning having emerged, 
rather than in the act of emerging: and of “submergent”’ 
as partly submerged 
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of the revolutionary geomorphology 

1924), which postulates landscape de 
dominated by secular upheaval, and of 
more recently raised by Cailleux (195) 


peneplain cone ept 


Emergence and Submergence: 
The Classic Dichotomy 


lhe distinction between emergent and 
gent coasts was emphasized by Johnsor 
but it had already been employed in clas 
by W. M. Davis (1898) and by Gullive: 
This distinction became indeed clear « 
earlier, when the American geologist J. 1) 
looking down in 1840 on the deeply disse: 
canic island of Tahiti from one of its highest ) 
realized that drowning of the valleys of 
land by submergence must produce a coast 
typically embayed outline (Dana, 1849 
(1928, p. 45) has, therefore, recognized 
“Dana’s principle of shoreline development 
Davis points out, Dana’s contemporary 
Darwin, though he already believed that 
islands subsided, and though he was awar 
some of them were deeply dissected by 
did not “perceive that the subsidence of di 
islands would give them embayed_ shore! 
Davis (1928, p. 45) continues: “A notabl 
covery was therefore left for Dana.” who was a 
“for the first time in the then slow progress of pl 


iographic interpretation” to explain the origi 


bays by partial submergence. The view fro 
mountain top inspired Dana to write: “Sunk t 
level above that of 500 feet the erosion-mad 
leys of Tahiti would become deep bays, and ab 
that of 1000 feet fiord-like bays, with the ridg 
spreading in the water like spiders’ legs.” (Co 
pare Photograph 1.) He saw just as clearly t! 
features like these could not be produced 
erosive activity of the sea itself, but must as 

be eventually destroyed by it. 

Submergent coasts constitute a major class 
every recognized genetic classification: | 
does not imply that all others are emergent 
reality coasts of other origin constitute a com] 
group, but in such a group those of emergen 
figure as an important class. 

Gulliver (1899) , who was impressed by thi 
of intricacy of coastal outline as a criterion o! 
mergence, attributed it in all cases to sinkin 
land, though Suess had much earlier suggeste 
trol by actual change of ocean level, w! 
1888, he termed ‘‘eustatic.””’ He had earlier 
employed the noncommittal description “p 
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and “negative” for the (relative) movements ol 


ocean level and of the shoreline which accom- 


are 
panied by submergence and emergence, respectively, 
a usage taken up by Richthofen (1886, p. 367 

As regards evidence of emergence, or negative 
Photo- 
graph 2) and young, that is, little dissected, coastal 
though the dis- 


movement of ocean level, marine terraces 


plains are generally acceptable 
tinction between the latter and strand plains must 
be kept in mind. (‘Strand plains,” so called by 
Davis, have been built out from a hinterland by 
beach accumulation while sea level has remained 
stationary, whereas true “coastal” plains are e@x- 
posed strips of former sea bottom. 

Gulliver realized the necessity of making allow- 
ance for oscillation of level, which he thought of. 
however, as oscillation of the land, the ocean level 
remaining He. Davis 
impressed by evidence of oscillation of the coast 
of Maine, where features due to recent upheaval, 


attributable to uprise consequent on unloading of 


unchanged. and also, was 


the crust due to melting of the continental glacier, 
fringe a drowned land margin. 

The recognition that considerable oscillation of 
the ocean level itself must have taken place, as 
much ice has accumulated on the lands in glacial 
ages and has melted away again, dispenses with the 
necessity for assuming oscillation of the land: but 
neither Gulliver nor Davis realized this fifty-five 
years ago. Davis began to make allowance for such 
elacio-eustatic oscillation only when his attention 
was drawn to it by R. A. Daly in the coral-reef 
controversy; and apart from the coral-reef ques- 


PHOTOGRAPH 1. Submergent coast resulting from deep 
drowning (plus postglacial redrowning) of mountainous 
land, Queen Charlotte Sound, Cook Strait, (N. 7 
From N. Z. Ministry of Works 
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tion he gave little attention to its implicati 
confronted with a problem of marine tert 
Southern California, when he attributed 
race-making to rapid clifhng back of the 
times when positive movements of oce; 
overtook and outpaced a continuously operating 
upheaval of the land (Davis, 1933) 


The Marine Cycle: A Device for Classification 


In his Physical Geography Davis (1898) classi. 
fied “shorelines” on the twofold basis, placing thos 
of emergence in a “first” class (“where the sea lies 
on an uplifted sea bottom’) and those of subme 


gence in a “second” class (‘where the sea lies on a 


depressed land surface”). Such separation of mai: 


categories is applicable more especially to initial 
that is, as yet uneroded, forms of the coast; but fo: 
subdivision Davis outlined cyclic erosional stage: 
characteristic of derived, or sequential, forms it 
each class separately. His brief treatment of th 
cyclic development of emergent coasts assumes th 
outline of the new land to be straight or nearly 
an inference which is usually more justifiable in thy 


case of emergence of a new coastal plain with ap 


preciable slope seaward than in the only case Davis 


subjected to analysis, that of extremely gentle d 


clivity. 


In such a case the slope of the adjacent sea 


bottom, continuing that of the newly 


land, is so gentle that sand is stirred up from th 


bottom by breaking waves in the process of devel- 


opment of a graded under-sea profile, and throw 
up, in a manner already recognized by Elie di 
1845 


emerges from the sea some distance out from al 


Jeaumont as a long “sand reef,’* whic! 
parallel to the initial shoreline. 

Cyclic Di velopme nt 
The sand reef, or barrier, encloses a “lagootr 


from Emergent ( 


its continuity is broken in places by gaps 
kept open by tidal currents. The barrier or chai! 


( 


of barrier islands so formed has some deer 


1 
Hol 


permanence, for, as pointed out by Davis, 


as much sand is brought in from the sea-bottom 
is ground up on the beach and taken away.” Su? 


sequent conversion of the lagoon into salt 


* Davis (1896) had earlier called this featur 
shore bar’; he continued later (1912) to call it 
reef,” but offshore bar was preferred by Johnson 
More recently Price (1951) has proposed to s 
“barrier island” for this as usually applied. “Barri 
used by G. K. Gilbert (1885, p. 87), and has 
as a synonym (Cotton, 1922, p. 389; 1° 
Shepard (1952) has suggested a gener: 
barrier for above-water and ‘bar’ for under-wat: 
of sand, but proposes no genetic significance 
distinction between barrier and bar 


in use 


emergent 


\ 
1 





tion 


lassi- 
those 
a lies 
ymer- 
on a 
mair 
‘itial 
it for 


tages 


~— 


PuHoroGRAPH 2. Coast of emergence, North Canterbury (N. Z \ coastal plain has been cut back by marine 


sion to a narrow terrace. (By V. C. Browne 


by infilling is followed, in the normal course ol 
vents, by retreat of the shore under wave attack, 


this having become possible owing to offshore 


deepening brought about by removal from. the 


bottom of the sand that has been thrown up as a 
barrier. All the salt-marsh flats may eventually be 
it away in this process, so that now “the main- 
land is directly attacked and slowly cut back in a 
‘low bluff,” or line of cliffs. Thus a cyclic stage 
oastal development is reached which Davis 
called “maturity.”” He was unable, however. 
nd examples of coastal-plain coasts cut bac k 
r by the sea that they “terminate in cliffs of 
dimensions” (1898, p. 355). The high chalk- 

d coast of Normandy (northwest France 
h he mistakenly described at this time as such 


in “exceptional case’) he later (1912 diag- 


as due to continuous cliffing of an initially 
reent not emergent coast. 

vis did not, either at this time or later, realize 
portance as a coastal type of the other case 
ich the offshore profile of an emergent coast 
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is relatively steep, though he was not unaware of 
examples of clifine at the mareins of some rathet 
steep coastal plains immediately on their emer- 
sence, so as to cause elision of the barrier-fringed 
stage of development (Davis, 1896; 1909, p 709 
Owing, however, to failure of the classic system- 
atists to analyze the development of such coasts 
which are characterized by marine terraces, eme1 
gent coasts on which these are prominent features 
for long escaped full recognition 

Cyclic Development from Submervent Coa 
Davis outlined also a cycle of sequential forms de 
rived from his “second” (submergent) class of 
coasts: but he did not follow this out beyond the 
stage he later called “ssubmaturity.” that at which 
headlands are cliffed and the mouths of bays are 
bridged across by the extended growth of spits of 
sand or gravel, leading to great simplification o 
coastal outline Fig. 9, A, B, ¢ 

(scilating Coast Davis was, like Gulliver, well 
aware ol complications in. the developmental his- 


torv of coasts which are due to oscillation of level 





A coast previously submergent might emerge, so 
be found 
Thus the 


was fore- 


that “its former cliffs and beaches may 
inland.” 


1919 


at a greater or less distance 
“compound” category of Johnson 
shadowed. The existence of coasts (later termed 


“neutral” by Johnson) which could not be classed 
as either submergent or emergent was also recog- 
nized by Davis, for he described “delta shorelines” 
In a separate category. 


The “Outline of Cape Cod.” 
but systematic, treatment of coasts in Davis’s Phys:- 


The elementary, 


cal Geography had been preceded two years earlier 
by a deductive essay on coastal forms with special 
1896 


he analyzed development of shore profiles and 


applic ation to those of Cape Cod , in which 
shore outlines separately. In his discussion of the 
coastal profile the concept of a “oraded condition” 
was introduced, with also the idea of a cycle of 
development. “A graded profile being once at- 
tained, its graded 
through all the rest of an undisturbed or normal 
cycle of shore development” (Davis, 1896; 1909. 
p. 702). The grade and cycle concepts were found 
useful also in the treatment of outline. “The initial 
irregularity of shore outline [due to submergence | 
during the cyclic 


condition will be preserved 


is replaced by a graded outline,” 
change from a youthful to an “adolescent” (in 
later writings stage. The 
“oraded” outline he described is the rectified line 


termed ‘“‘submature”’ 
resulting from a trimming back of headlands unde1 
wave attack and a bridging of the mouths of bays 
so called by Gilbert, 1885, p. 92). Davis 


felt it necessary to distinguish these as “tangent” 


by “‘bars”’ 


bars, named from their relation to shoreline dritt,* 
for, disregarding Gilbert’s term “barrier,” he had 
substituted “offshore bar,” a name destined to sur- 
vive for years, for the description of ridges of sand 
“built up from the bottom in shallow water.” 

He developed the theory of development of these 
offshore bars, but without at this time specifically 
declaring them characteristic of emergent coasts. 
They enclose lagoons, and this early stage is fol- 
lowed by filling of the lagoons, migration of the 
barriers landward, and eventual elimination of the 
ensemble of fringing features during the progress 
of a cycle in which he recognized stages of youth 
and “adolescence.” His statement of this cycle is 
a model of clarity. Illustrated by prototypes of dia- 
grams employed later by Johnson, it is on the lines 
of later treatments by Davis himself (1898; 1912) 
and by Johnson (1919 
such bars 


* Without questioning the diverse origin of 
has in- 


“bay bars” of Johnson, 1919), Shepard (1952 
cluded them in an empirical category of “barriers” along 


with offshore bars (“‘barrier islands” 
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Gulliver's “Shore line f | opography.” 
“cycle of shore devel 
1896 was left to ( 


according to whom “the forms 


exploitation of the 

recognized by Davis in 
1899 

coastal belt |N.B. not merely shoreline | 

grouped in the appropriate stages of a cycle. Thes 

forms will be consistently related to the associate; 

land area on the one hand and to the sea 

on the other. When considered together, thi 

of a coastal belt indicate the relative time sinc: 

last considerable uplift or depression, as 


the ratio existing between the several activities 


in their dynamic effect upon the forms of the coast 
and the shore.” 

Gulliver’s work is in the main a study of top: 
graphic maps selected from various regions, t| 
maps being sorted, with an eye to classificatior 
into two groups, the first to demonstrate and classi! 
“initial” forms and the second “sequential.” Initi 
forms, on which primary classification must depen 
are grouped as originating from: (1) uniform 
lift, (2 
ments. 


uniform depression, and (3) diverse mo\ 
The third category foreshadows coasts | 
Cotton, 1942a, b): b 


few maps were available to Gulliver for the stu 


“transverse deformation” 


of these, and the only example he found it possib 


to cite of strong differential movement. bringi: 
close together coastal features attributable to em 
gence and submergence was in Southern Californ 
1893). he 


that coasts with high flights of marine terraces 01 


There, following Lawson recog! 
the mainland at San Pedro and the island of Sar 
Catalina had between them the partly drown 


island of Santa Barbara. 


European Classification 


An important discussion of coasts was includ 


by de Martonne (1909) in the first edition of 

monumental textbook of physical geography. H 
use of the concept of a “cycle of littoral erosion” 
was limited to an account of the straightening, ot 
rectification, of the outline of a coast initially 
bayed by submergence. Stages of youth, mat 
and senility were recognized; but that termed 
“adolescence” of Davis. later t 


turitv’ was 


“submaturity” by Davis and by Johnson, 
“senility” was the equivalent of “maturity” 
usage of Davis and Johnson. 

In the classific ation of initial forms the Cale 
of emergence and submergence, though not s| 
cally mentioned, are recognizable in the mait 
coastal plain types (emergence), at 
implicitly assumed 


Here. fol! 


sions: (| 
coasts of folded regions 


embayed by drowned valleys 


THE SCIENTIFIC MONT] 





n.* a distinction, of minor value in gene- 
cation, 1s introduced between types based 
isting geological structures of the land, 

he grain of the terrain is parallel or trans- 

the general line of the coast. Naturally, 
mature land with valleys adjusted to geo- 
ructure is invaded by the sea, geographi- 
ntrasting types of outline are found in these 

n addition to those listed above, a miscellaneous 
nent of other categories of initial coasts are 
fault, 


sort! 


entioned, such as volcanic, and glacial 


Coastal Morphology in Davis’s 
“Erklarende Beschreibung 
[he treatment of coasts by Davis in his German 
1912 
stages of development, but he did not Spec ifi- 


xthook was extensive as regards process 
illy recognize primary categories of initial coasts 
ther than the “‘first?? and “second,” or emergent 
ind submergent, classes. He again discussed sepa- 
itely the modification by marine processes of pro- 
les and outlines: it is noteworthy that this time he 
pecifically set out to describe not shorelines merely 

“coastal forms” as these develop in a “marine 
vcle.” with “initial,” “sequential,” and “ultimate” 
rms. Consistently with cyclic treatment, the ocean 


el is assumed to remain constant (in relation to 


during development. Necessarily  still- 


e land 
tand both of land and of ocean level must be very 
rolonged if advanced cyclic development, as de- 
ied by Davis, is to take place with the forma- 
1 a broad wave-abraded platform that grows 
vidth progressively at the expense of the land at 
foot of complementary retreating cliffs, for, 
oward the last, when the shoreline has receded fa) 
the abraded platform has become wide, cliffs 

ist retreat very slowly indeed. He did not, how- 
ver, ignore the possible alternative of much mor 
ipid, noneyclic erosional destruction of a coast 
cliffed back progressively with constantly 
ite, Bi 


is it had been visualized by various geologists, 


water level, or sinking of the land 


classification of Richthofen (1886 though it 
s numerous types based on localities and though 
a genetic classification, did recognize one prin- 
netic group, that in which the sea ‘invades’ 
f the land. Subdivisions of this group are: (1 
ists, (2) the Dalmatian type, with trend parallel 
rain resulting from folded structure of the land, 
rias coasts, with trend transverse to this grain 
the name “ria” was taken from that locally ap- 
the bays of northwest Spain, the chief examples 
rias coasts were those of Brittany and southwest 
, In both of which the general line of the Atlantic 
s transverse to the strike of the Armorican struc- 
hich landscape ridges and valleys are adjusted 
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notably 110) and Richthofen 


1886. 


with 


Gilbert 1885, p. 
pp. 353-361 Gilbert pointed out that 
“slow and gradual submergence the ero- 
sion of sea cliffs is exceptionally rapid, because the 
gradually deepening water upon the wave-cut ter- 
races enables {the waves] to spend their full 
force against the cliffs.”.) Davis again invoked this 
mechanism to account for rapid coastal erosion, in 
1928 (p. 194) and in 1933. 

Emergent Coasts 
able 


outline; but his treatment of emergent coasts was 


Davis discussed at conside1 


length the erosional changes affecting coastal 


still incomplete, being based on the tacit assumption 


that there was only 


one case worthy of considera- 
tion, namely, that one with so gentle an initial slope 
of the sea floor seaward that cyclic development 
must begin with a deepening of the sea offshore and 
a piling up of the sand so derived into a barriet 
His analysis of further development of this coast 
was presented on similar lines to his earlier treat- 
1896, 1898 


as “‘youne”’ while it was bordered by barrier islands 


ments . He now described such a coast 


and the more or less infilled lagoons they enclose. 


and “‘mature’” when these are eliminated in the 


course of cyclic change and a line of cliffs borders 
the low coastal plain at the rear—an example of 
this stage being the Adriatic coastal-plain coast of 


Italy.* An 


defined as 


“old” stage, Davis suggested, might be 


that which will be reached when the 


coastal cliffs, retreating more and more slowly and 
progressively gaining height, though still in coastal- 
plain strata, lose the steepness they retained when 
the coast was mature because they are now subaeri- 
ally graded. The slowing down of cliff retreat which 
allows of this is due to increasing width of the com- 
plementary abraded platform seaward of the shore- 
line, which absorbs the energy of breaking waves 
Elimination of the coastal plain and cliffing back 
into the hinterland are not envisaged 

Submergent Coasts The remainder of Davis’s 
1912 


elaboration ol the S¢ heme ot cve lic development ol 


discussion of coasts consists mainly of an 


embayed coasts (those of his “second” class). He 


described the focusing of wave energy by refraction 


on he adlands, whit h are therefore ac tive ly trimmed 


back: development of beaches and spits and the 


bridging of bays by bars: infilling of bay heads and 


bar-enc losed bays: and sO forth. Che coast iS to be 


termed “submature”’ when its outline. initially intri- 


cate, has been smoothed by these processes; and 


“mature” only when, or where. erosion has forced 
the heads of the 


produced by drowning of vallevs) so 


the shoreline to retreat bevond 


initial bays 


* As noted later, this is a concept of maturity differin 
from that of Putnam 





that the line of cliffs has become continuous. Such 
a definition of coastal maturity as synonymous with 
development of an unbroken line of wave-cut cliffs 
is acceptable with application to coasts in general, 
in whatever way they were initiated. 

Davis described the chalk cliffs of northwestern 
France (facing the white cliffs of Dover, which are 
similar) as a coast of submergence now in the fully 
mature stage of development. The outline is cer- 
tainly fully mature; but Davis (1912, p. 513), as 
Johnson (1919, p. 250) has pointed out, elliptically 
described the cliffs themselves as late-mature instead 
of as cliffs of a fully mature coast. In a cycle of 
erosion formulated for the cliff form itself—apart 
from the cycle of coastal development-—the cliffs 


must, as Johnson claims, be called “young,” be- 
cause they are retreating so rapidly that they re- 
main nearly vertical. 

Davis was aware of the rapid retreat of the chalk 
coasts; he was so impressed by it that he at one time 

1898, p. 356) attributed the separation of Great 
Britain from Europe at the Strait of Dover to ma- 
rine erosion, though familiar with the biological 
evidence which indicates a very late date for this 
separation. It is known now, however, that the 
retreat of these cliffs. though measurable, has been 
quite small since the reopening by drowning of the 
Strait of Dover when the ocean water returned only 
a few thousand years ago (after the drying out of 
the Strait during the last glacial age 

The chalk coast of northwestern France is an ex- 
ample cited by de Martonne, as well as by Davis, of 
coast retreat so far advanced that rivers are be- 
trunked (so that valley mouths now “hang” above 
sea level) ; some river systems are even dismembered 
so that former tributaries now enter the sea inde- 
pendently. The great retreat thus indicated sug- 
gested to Davis (1912, p. 485) possibility of a secu- 
lar sinking of the region, which would keep wave 
action vigorous while it was in progress. The retreat 
has certainly been going on for a long time, though 
it has necessarily been interrupted by the glacial- 
age episodes of low ocean level. Davis did not real- 
ize the short duration of postglacial time. 

Miscellaneous Coasts. Davis indicated how 
interruption of a marine cycle must take place, with 
initiation of a new one, if relative levels of sea and 
land change. Being little interested, however, in 
formal definition and in tabulation, he did not ex- 


tend his classification beyond the two main classes 


by enumerating miscellaneous initial categories of 
coast which are not conveniently included in either, 
such as volcanic, glacial (fiord-wall), or tectonic 
fault and monoclinal) coasts. He did, nevertheless, 
describe, though without placing it in any special 
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category, one of those coasts which are tra) 
warped so that forms due to upheaval and 
gence appear side by side—the Italian R 
Levante (Fig. 2 

He also indirectly attacked the question 
coasts by suggesting other explanations 
Atlantic coasts which Suess (1888; 1906. 
had claimed as due primarily to foundering 


former land to seaward along great fractures. As 


specific example he described the coast of Cornwa 


and Devon (Davis, 1912, p. 502), offering an 


planation of it which is an extension of his “ny 


van” concept of mountain form, embodying 


principle of intersecting peneplains. A strip of tl 


more ancient of two intersecting peneplains, whi 


is steeply inclined and which has been buried und 


strata and much more recently re-exposed by er 


sion, forms a nearly rectilinear range front—t! 


of the Front Range of the Rocky Mountains j 


Colorado being a typical example. The initial | 


line of a “morvan” coast might be most. sim) 


pictured as resembling that which would result fro: 


such Noachian flooding of North America as w 


allow the sea to lap against the Rocky Mounta 


front. 


Systematic Treatment by Johnson 


In Johnson’s major work (1919) he enlarged 


classification of coasts by adding other prima 


categories to the already well-established emergent 


and submergent classes. One. which he term 


“neutral,” was designed to include those coasts t! 


essential characteristics of which depend on ca 


other than change of level, or submergence 


emergence. Necessarily this is a  miscellane 


group, including: (a, 6, c) delta “shorelines,” al 


vial-plain “shorelines,” and outwash-plain “shi 


lines’ (though these are scarcely separable tre 


one another); (d) volcano “shorelines,” describ 


as “of more or less circular pattern”; (e) cora 
“shorelines’——not only fringing reefs but al 
for all are “independent of changes of lev 
outline marking the “contact... with new 
land in progress of formation”; (f/f) fault 
lines.” that is, nezely made fault scarps, the 
slopes ol which have desc ended below SCa rf \¢ 
Johnson’s fourth main category, which hi 
“compound,” was created to meet the 
coasts that “combine elements of at least two 
preceding classes.” This indispensable, not 
omnivorous, group includes more particular! 


coasts whi h preserve features impressed on tl 


a result of both positive and negative movement 


an oscillating ocean surface (or. alternativ: 
oscillatory diastrophism 
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submergent coasts Johnson 


the 


ibdividing 
traditional (European 


Richthofen, 1886: 


abandoned 
on between “rias”’ coasts 
onne, 1909 
strike, of structures of the marginal land. 


de M in which the coast crosses the 
Dalmatian” type of coast, with the grain 
to the generalized coast line so that a trel- 
pattern of valleys is drowned. He included 
hese types under the one head of “ria shore- 
In addition to these he placed fiord shore- 
those formed 


lines in the submergent class, that is, 

ihe entry of the sea into troughs excavated by 
ofaclers, though such entry does not require a 
change in relative levels of land and sea. Inclusion 
of these in the same class with normally drowned 
coasts seems tacitly to indicate close community of 


igin, but it was not Johnson’s intention to imply 


that the submergence of fiords was necessarily ac- 
companied by either sinking of the land or rise of 


ocean level. 

Sequential Forms of Submergent Coasts. John- 
son, like Davis, made use of the stages of cyclic 
oastal development for subdivision of his genetic 
ategories, particularly that of submergent coasts. 

In a stage of early youth a coast of submergence, 
which might alternatively have been called “infan- 
tile,” was termed by Johnson ‘“‘crenulate.” Charac- 
teristic of this stage (recognized and figured earlier, 
though not so named, by Davis) is a small-scale ir- 


regularity of outline which has early replaced 
smoother curves of the initial line of intersection of 
the sea-level plane with a dissected land. Develop- 
ment of this condition may be expected to follow 
quickly upon submergence, because of the vigorous 
activity of wave erosion, picking out small differ- 
ences of rock resistance and so revealing the bare 
ribs of any small-scale heterogeneity of terrain, 
when it begins to work on the moderately inclined 
io rather steep shore profiles afforded by submer- 
gence of land slopes. 
“Maturity” was reserved, as it had been by Davis, 
a late-developing condition of continuous 
coastal cliffing, which, in the nature of the case, is 
very long delayed if the embayment of the coast 
by drowning has extended far up the valleys. In 
1912) he 
submature” the important and long-enduring 


conformity with Davis’s usage described 
that begins with the rectification, or smooth- 
of the outline of the shore brought about by 
runeation of headlands and the building of 
bars” as barriers across bays. A continuous 
| thus developed affords a path for transporta- 
{ gravel or sand alongshore, some of which 
temporary lodgement in the shore zone, form- 
aches (Fig, 9, C) 
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Fic. 2. Diverse movement of the Riviera di Levante 
Italy, as interpreted by W. M. Davis 1) Earhiet 
followed by (2) deformation (local by up 

features of existing coast generalized; up 
Genoa to left: submergence at Santa 


to right After Davis 


coast 
( ondition, 
heaval), } 
heaval at 


Margherita 


a diagram by 


Mature Coasts. 
ture of the land fully into consideration in the anal- 


Johnson neglected to take struc- 


ysis of mature coasts. When a coast is thus cut back 
to a continuous line of cliffs, whether from a shore- 
line initially embayed by submergence or from any 
other initial outline, the line of cliffs may be nearly 
straight, as it is shown in Johnson’s diagram of the 
1919, Fig. 88 


in the special case of homogeneous rock terrain, as, 


mature stage : but this will be only 


for example, in the chalk cliffs of France. If a 
definite structural grain in the landmass be allowed 


N. Z.), a 


grain sufficiently well marked to produce adjust- 


for, such as is present at Wellington 


ment of the mature ridges and valleys of the land- 
scape to the structure, this must be reflected also 
in an adjustment of the mature coastal outline to 
the same structure, so that the line of cliffs will 


be far from straight. In the case of the cliffs on 


west and south coasts at Wellington (Photographs 
» and 7) maturity of outline is provided by conti- 
nuity of the line of cliffs, but the outline is stronely 
195la, p. 104; 1952a, p 9 

On the somewhat embayed coast thus produced 
cliffs 


as headlands. 


sinuous (Cotton, 


are continuous around bay he ads as well 


Profiles and details of the cliffs in- 
dicate that vigorous marine erosion is 1n progress 
so that the cliffs must now be retreating rapidly 
Yet, generally speaking, the coastal outline will not 
become any more nearly straight. Johnson did not 
realize how intricate a maturely developed shoreline 
may become through such adjustment to structure, 
and pictured it with only broad and “‘simple but 
Johnson, 1919, p. 344 
that, 
there will be “more rapid retrogression of the shore 
afte 
all parts of the shoreline retreat at the same rate.” 
Coasts. John- 


distinct” curves He was 


aware, however. while at an earlier stage 


line on weak rocks,” ‘‘maturity is attained . 
kmergent 


Sequential Forms of 
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PHOTOGRAPH 3. Maturity of development indicated by 
continuous cliffing, with outline adjusted to structure. 
Cook Strait coast, near Wellington (N. Z.). Postglacial 
eustatic submergence has here been neutralized by prob- 
ably concurrent upheaval. (From N. Z. Ministry of 
Works. 


son’s typical emergent coast (“‘shoreline” of emer- 
eence) was (following Davis) that bordering a low. 
broad coastal plain which is fringed (in its infancy) 
by barriers; but he pointed out that features of 
sequential development such as (still following 
Davis) he described as characteristic of such coastal- 
plain margins might be found on some coasts that 
are not emergent, where, for example, very nearly 
level land surfaces have become slightly submerged 
1919, p. 201). He thus anticipated and supported 
in advance a perfectly valid claim made more re- 
cently that such features are not criteria of emer- 
gence (Shepard, 1937). It will not be out of place 
to mention here another cause of upgrowth of off- 
shore barriers which is independent of changes of 
level, namely a shallowing of the sea by infilling 
with disturbance of pre-existing equilibrium of 
profile, such as will result from showering of abun- 
dant sandy debris of volcanic origin. Such develop- 
ment of a coast that would be placed in Johnson’s 
“neutral” category appears to have been the origin 
of the sand-built barrier island at Tauranga (N. Z.) 
Cotton, 1942b, p. 433; 195l1b, p. 349), which 
fringes a drowned coast along the dissected margin 
of a terrain of volcanic rocks (not a coastal plain) 
Fig. 3). It is known that at least one explosive 
eruption of extreme (“Plinian”) violence has 
showered rhyolitic volcanic ash in this vicinity at a 
date which must be later than that of the post- 
glacial drowning of the coast* (Cotton, 1944, p. 
190). 


* Radiocarbon investigations have shown that these 
volcanic “showers” fell within the last 3000 years 
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Johnson’s discussion, like that of Da 
limited to the case of emergence of a sea 
far from dead level. He did not, apparen 
sider it worth while to analyze a hypothet 
of emergence with steeper submarine slope 
One of the few later suggestions to includ 
part terraced) coasts within the purview o! 
classification has been made by Putnam 
who has outlined the marine cycle for a 
sloping shoreline (sic) of emergence.” Th 
process of further narrowing an initially 
coastal plain by cliffing, so that it is reduced 
after its emergence to a marine terrace, 
“early youth,” and further narrowed 
youth” stages which might respectively have beer 
called youth and submaturity). This is followed } 
ultimate destruction of the terrace by continu 
wave attack, when the hinterland becomes cliff 
so as to make of it a typically mature coast (Fig 
Such development may take place in a sma 
fraction of the time that would be required to } 
duce a similar mature, that is, continuously cliff 
outline by clifinge back an embayed submers 
coast of similar rocks. As a consequence, emerge! 
coasts retrograded to a continuous line of « 
Photograph 3) are relatively common |‘ 
1951a, p. 103: 1953a, p. 54). There are also \ 
numerous examples known of the younger stag 
at which marine terraces survive (Fig. 5 
Photograph 7 
In his discussion of the sequential history of 
coast on which “offshore bars” (barriers 
formed (on the lines of the earlier classic tr 
ment by Davis) Johnson retained Davis’s dese 
tion of the coast as young while it remains fring: 
by barrier and lagoon, and mature when the |! 
has disappeared and the barrier after having bee 
driven landward has eventually been eliminat 
so that cliffing of the margin of the coastal plau 
at the rear begins. The aspect of the coast, co! 
tinuously cliffed from now on, contrasts so strong 
with its former fringed condition that it seems ap- 
propriate to retain this definition of maturity. It 
would seem unrealistic to insist mstead on the ana 
ogy of this marginal cliffing with the cliffing back ! 
a marine terrace of the much narrower coast 
plain that emerges bordering a high coast wit 
relatively steep submarine profile. In that cas 


stages of the cliffed, marine-terraced condition 
by definition young (Putnam, 1937), or 
rate no farther advanced than submature; m 


is achieved only when cliffs are cut back in 
hinterland, a condition which does not always ' 
quire a very great span of time for its attainme! 
In the Davis—Johnson case, on the other 
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enclosing 





Matakana Island 


as a lagoon. This borders an 


Barrier island 
ranga Harbour (N. Z. 
d coast at the submergent margin of a 


rocks 


dissected 
of voleani 


naturity would in most cases be indefinitely post 


if it were delayed (by definition) until a 


onead 

coastal plain of gentle declivity had been 
estroyed by marine erosion, even though such 
lestruction might theoretically be remotely possible. 


In New Zealand 


mountainous coasts bordered by 


Cliffed Mountainous Coasts. 
are some 
almost continuous cliffs 


ntinuous or examples 


t Wellington have already been mentioned) which 


pparently have been developed during retreat o 
crate amplitude either from tectonic scarps o1 


rom Very steep coasts of emergence. Described 


nples of coasts bordering mountainous land 
is been cut far back by marine erosion have 

been hard to find, however, in regional geographical 
reports that can be accepted as geomorphically 
vorthy, whether scarps so formed remain 
coastal or have been forced inland by more modern 
nce of the shoreline. ‘Two major scarps were 

is examples by Johnson, one along the reat 

of a fringing plain in southern India and 


but 
rrectness in each case of the explanation of the 


her backing the “strandflat’”’ of Norway; 


is due to marine clifing may be doubted 
1949¢, pp. 85, 197 

son theoretically developed the concept ol 

retreat of cliffs on a coast of submergence. 
the anaiysis even further so as to includ 
in which a landmass is largely or perhaps 


t 


away by erosion (at “old age” of such a 


development It can be deduced that a 


large area of land may thus be progressively re- 


placed by a surface worn flat by abrasion at a level 
Johnson, 1919, 


[his is a theory of some geological impor- 


considerably below that of the sea 
p. 256 
tance, but, as it implies an almost infinitely pro- 
longed period of stability of sea level, a condition 
not compatible with the oscillation known to have 
occurred rather recently, it is not helpful In expla- 
nation of the origin of existing coasts. Richthoten’s 
theory. previously referred to, of somewhat simula 
development accompanied by rapid coastal cliff 
retreat during a relative (and commonly real) rise 
of sea level demands much less tune and seems ap- 
plicable to some coastal segments in solt-roc¢ k ter- 
rains 

Fault-S« arp Coasts In his book 


Shoreline 1925 


The New kp 


land——Acadian Johnson was 
more specific than he had been in 1919 in justifiabl 
limitation of the definition of true fault coasts. It 1s 
not enough that the sea now laps against a fault 
scarp, for in the great majority of instances in 
which this is the case the present outline is due to 
recent submergence, so that the coast must strictly 
be placed in the primary submergence category if 
it has clearly been a fault coast prior to a recent 
positive movement of ocean level (or a general sub- 
the land 


sidence of it can be placed also in the 


“compound” group (for it can be claimed as a fault 





a a Sire ra Can = 
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Fic. 5. Young erosional development of emergent coast (from a photograph). Above, on Islay Island, west § 
land (reputedly postglacial emergence). Below, Baring Head, Wellington (N. Z. possibly postglacial emergen 


coast in a second cycle). If, however, it has not claimed, on the other hand, that the place of a t1 
been a fault coast in a former marine cycle, a coast fault coast was in his “neutral” category. Amor 
formed by intersection of the present level of the submergent coasts, he observed that some oi 


ocean with a fault scarp is, in technical terminology _ rectilinear examples were of a “fault-line-sca 
proposed by Johnson (1925, p. 32), a “fault-scarp” variety, in particular some parts of the New En 
not “fault” ) shoreline, or coast, although, as he has — land—-Acadian coast, which he described. 


pointed out, the class thus defined is merely a sub- ee ee 
division of submergent coasts. (As shown in Fig. 6, . Shepard Classification - 
it cannot but be embayed to a certain extent.) He Shepard's classification of “primary, — 
young or initial, coasts, as set out more recently 
Submarine Geology (1948, pp. 71-73), was 
posed in 1937. It is chiefly remarkable for its abat 
donment of the classic dichotomy of categories 
emergence and submergence, for its author reluses 
to recognize the existence of emergent coasts al\- 
where. A dichotomy substituted (though this 1s n 
apparent from the author’s tabulation, which p 
sents four main heads) is one between coasts ‘ 
submergence A, below and a group ol 
B, C, and D), which might all be placed in John- 
son’s “neutral” category. The classificatio1 
follows: 


{ 


A. “Shaped by terrestrial erosion and di 
by deglaciation or downwarping” and, we m: 
positive movement of ocean level. Here 


Fic. 6. A straight coast produced by partial subme1 cluded “ria coasts” and “drowned elacial- 
vence of a landscape traversed by a fault scarp or fault 
line scarp. A, dissected condition prior to submergence ae 
B, after a rise of ocean level (or regional subsidence). B. “Shaped by terrestrial depositional agt 


coasts. 
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trophism is still active. Writing in the same year as 
She pard, Wooldridge, and Morgan (1937. p 7 
thouch fully aware of the fact of a postglacial risé 
of ocean level that has affected the coasts of the 
world very generally, continued to regard the dis 
tinction between emergent and submergent coasts 
as of first importance in classification 
Even if it could be granted that the postglacial 
rise of ocean level was so FeCent.. OF, conversely, 
that recent diastrophism has been so feeble, that 
every coast must now aflord evidence of drownine 
as a result of it, there are so many coasts still domi- 
nated by features imposed on them by earlier 
though not very remote, uplift that discussion of 
the features of such coasts is desirable and neces 
sary. Geomorphologists must be prepared also to 
restore the appearance of the coasts initially, im- 
mediately after their uplift, in whatever more o1 
less an¢ lent CVC le that took place. Sut h compoun 
coasts Cannot logically be left out of a scheme of 
cenet classification unless it 1s confined very 
PHOTOGRAPH t. The fault-bounded outer coast ol strictly to “shorelines” in a restricted sense as 
ntainous Fiordland (southwest New Zealand By ‘ - 
Browne they now are, that is, to “secondary” features, as 
defined by Shepard 1948, p. 70 
Here are included coasts tormed by “river deposi- 
on,” “glacial deposition,” “wind deposition,” and 
vetation extending the coast.” 
C. “Shaped by volcanic activity.” 
I). “Shaped by diastrophism,” including “fault- 
scarp coasts” and “due to folding,” that is, mono- 
inal coasts. 
It would be difficult to agree with Shepard’s re- 
tion of emergent coasts as a worth-while cate- 
ry in classification. It appears that, being misled 
the conspicuously incomplete treatment of emer- 
coasts offered by Davis and Johnson, he has 
uled to realize the significance of important fea- 
es indicative of emergence, such as_ raised 
es and marine terraces, and has thus focused 
«© Closely on the doubtful “criterion” of offshore 2 
PHOTOGRAPH 5 Monoclinal-flexure coast, north of 


is. The regions affected by postglac lal isostatic Karamea River N. Z Note the hogback ridge on 


rebound,” when relieved of a heavy load of ice by seaward-dipping homocline of young covering strata 


' . . By V. C. Browne 

s melting, afford abundant evidence of genuin fgindt 

phe val of coasts, as do also many parts ot the The ( ontinental Marvinal Flexure 
al Margin; 


bile belts” of the world—parts in which dias- 
In a scheme of classification proposed In 


Cotton. 1918) and since used in textbooks (Cot 
ton, 1922, 1942b). the possibility has been recog- 
nized not only of regional movement uniformly up 
or down (now more conveniently explained in 


many cases as movement of ocean level) but also of 


marginal warping or flexure o the landmasses on 


I 
longitudinal axes, that is. parallel to coasts. Either 


Hypothetical nt ntal marginal flexure one OI other or some combination ol these may pro 
s0THEeTICA continenta Mmareine ( 1 
\lternative positions of the hingeline of flexure duce coasts of the two main classes, emergent and 





C{LASSIFICATION OI 


I I] 


Initial coasts resulting Initial coasts resulting 


from volcanic ac- from either regional 


cumulation movement or mar- 


ginal warping 


\ \ B 
Movement 


at shore 


Movement 
at shore 


Afterwards 
depressed 
line line of 
ol sub- 


uplift sidence 


l 


Retrograded 


submergent. The idea of an inherent tendency of 
lands to rise and of ocean floors to sink, which has 
been given prominence in recent writings by Bour- 
cart (1950), has long been a familiar one in geo- 
logical theory. It was a favorite theme of T. C. 
Chamberlin’s and was implied in Davis’s precon- 


ceptions of land and coast development; even the 


elementary concept of the coastal plain, in the geo- 
logical sense, implies a seaward tilting which has 
given coastal-plain strata an appreciable inclina- 
tion away from their hinterland. 

Assuming such marginal warping to occur at 
least in some places, the hingeline of the longitudi- 
nal flexure so formed may, obviously, be either land- 
ward (H,) or 


Fig. 7). This tends to reduce the impor- 


seaward (H.) of the pre-existing 
shoreline 
tance of the distinction between emergent and sub- 
mergent coasts, not for purposes of geographical 
classification, but as regards interpretation of re- 
gional geological history in comparatively recent 
times. Flexure on a hingeline to seaward will cause 
upheaval at the shoreline; whereas flexure on a 
hingeline situated landward will depress the shore 
zone. A coast already diversified with bights sepa- 
rated by promontories is likely to be upheaved in 
the bights and depressed toward the ends of the 
promontories, if the hingeline is between these 
zones. King 
tinental marginal warping in South Africa, where 


1951, p. 190) claims to recognize con- 


176 


COASTS 


By 


alluviation 


CotTton, 1918 


III] I\ 


Initial coasts resulting Initial coasts 


from faulting from glacial « 


] 


be low Sea 


\ B 
After- 


wards 


After- 
wards 


uplifted depressed 


) 


Prograded 


b 
By 


wave action 


commonly the hingeline has been out at sea. and 
but 


coast has therefore risen: some parts of 
coast are intersected by drowned valleys, whi 
King regards as indications of an inland sweep « 


the hingeline. causing local submergence. 


Coastal Categories in the Classification 
Proposed by Cotton (1918) 

Sesides emergent and submergent coasts | bot 

attributable to either marginal flexure of the lan 

relative level of sea an 

land 1918, p. 326 


nized additional classes which Johnson would pla 


or regional change of 
. Cotton’s classification recog: 
in the “neutral” group. These were coasts produce 
faultine* | Pho- 


glacial overdeepeniny 


by (a) volcanic accumulation; (6 
and (< 


Photograph 6 


tographs 4 and 8 
below sea level 


coasts in best 


* Closely related to fault 
placed with them in a single “tectonic” 
are those initiated by sharp monoc.inal flexure, 
nized in theory (and termed “fold coast’) by Shepat 

1948, p. 71 There is remarkable development 
line thus initiated in a middle segment of the west 
of the South Island of New Zealand (Fig. 1), wl 
trend conforms strictly for long stretches to the st 
young strata which dip seaward at about sixty 

Healy, 1938: Wellman and Willett, 1942; W 
1951). Quite possibly this coastal monocline, rat! 
the “Alpine” fault (Wellman and Willett, 194 
18), which runs inland northeastward is the cont! 
of the great coastal fault bounding Fiordland 
locality 4 This monoclinal type recurs near thi 
ern end of the west coast, north of Karamea Riv 


tograph 5 


origin, 
mayor category, 


is Teco 
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bot! 


lan 1 
and 
ecg: 


plac: 


luce 


Pho. 


ening 


asts and Compound Coasts. It was 
record (Cotton, 1916) that there are 
fault origin (and undoubtedly there are 
onoclinal origin also) that were initiated 
earlier than that of the current marine 
me of them have been subsequently up- 
or the sea has receded from them) so 
have become also coasts of emergence 
aph 7); others have become partly sub- 
In either case their place is now strictly 
‘compound” category, as Johnson (1919, 
has recognized. 
the other hand, extensively developed tec- 
vists (fault or monoclinal) that are still in 


rst evcle cannot be common, for the obvious 


yn that there has been little time for the forma- 


ereat faults or flexures since the last oscil- 
of ocean level. Nevertheless, there are some 
asts (Photograph 8); and the deductive 


of the development of fault coasts is of valu 


ily for interpretation of these but also for the 
of coasts of remote fault origin. 


his “compound” category Johnson (1919, 


included a combination of fault coast and 
4 submergence which, it might be deduced. 


result from complete submergence of an off- 


RAPH 6. Fiord-wall shorelines, Milford Sound 
By V. GC. Browne. 


PHOTOGRAPH 7. Emergent, or ‘‘multicycle’, coast, 
very probably a fault coast of an earlier cycle, Tongu 
Point, near Wellington (N. Z From N. Z. Ministry 
of Works 


shore block separated by a fault from land that ts 
partly submerged as a result of its having subsided 
at the same time as the offshore block (Cotton. 
1916, Fig. 4: Johnson, 1919, Fig. 124). Thus val- 
leys are drowned, while the outer shore is defined 
by an interrupted fault scarp. Though no well-pre- 
served example of a coast resembling that figured 
has been described in detail, a west-facinge fault- 
bounded coast at Thames NZ: is succeeded 
northward by that of the embaved northern end of 
Coromandel Peninsula so as to introduce the com- 
pound type in the transition area (Fig. 8A). Thi 
peninsula is generally regarded as a large faulted 
earth-block with endwise tilt northward, in which 


direction it tape rstoa point and its high axial range 


appears to plunge. Deep submergence of a land 


surface is there indicated by the presence of out- 
lying islands. but Suc h coastal evidence ol submer- 
vence is overlaid by a redrowning of the shores due 
to regional] positive movement of ocean level. prob- 
ably eustatic and postglac ial, which is conspicuous 
around the whole northern end of the North Island 

“Miulticycle’ Fault Coasts. The diagnosis of a 
fault coast is not necessarily a claim for such origin 
within the current cycle. that is. since the post- 
elacial rise of ocean level. That fault coast in par- 
ticular which outlines the vast sweeping curve of 
the outer border ol Fiordland, in southwestern New 
Zealand (Photograph 4), cannot be of such recent 
development. If, however, such outlines originated 
as tectonic scarps in an earlier though possibly 
rather remote cycle, they are still fault coasts. 
though in the compound category also. Parts of 
some of them are recognizable as fault coasts in 
. oo ond, oO! late Ey Ge le be Caust now bordered by 


marine terraces indicative of considerable emer- 














Fic. 8. A 


mergent coastal outline on the plunging end of the block 
fault coast. Stages of development are 


atter Cotton, 1916 B. A “two-cycle’ 


gence since the (remote) faulting period* ‘io, 8B 
and Photograph 7 

Coasts of 
Cotton, 1942a, b; see 


tion was made to the main classes of Cotton’s classi- 


Deformation. In 1942 


a further addi- 


Transi ESE 


also 195la 


fication of 1918, namely, coasts of “transverse defor- 


mation,” which revived Gulliver’s category of 


“diverse movement.” Since flexure on a hingeline 
parallel to a coast is called longitudinal, the de- 
scription “transverse” is applicable to deformation 
more or less at right angles to this. Either disloca- 
tion or strong warping on such lines can bring to- 
gether side by side contrasting coastal types 
showing features characteristic of emergence and 
submergence, associated also in some cases with 
Photograph 8). The com- 


affect the 


stretches of fault coast 


bination and juxtaposition of these 
general aspect of a coastal province, and in addi- 
causes large-scale sinuosity 


tion the deformation 


or zigzag development of outline by producing 
major salients separated by embayments of tectonic 
origin, examples of which are prominent features 
of the coast around the southern end of the North 


Island of New Zealand ‘These 


features are generally much larger than are most 


Photograph 8 


embayments and headlands due to marginal 


drowning of dissected land. 
Coasts of Stable and Mobile Regions Contrasted 


1952b. 


that the distinction between emergent and 


It has recently been suggested (Cotton, 


p. 15 


* This description does not imply such renewal of 
faulting on the line of the primitive coast, when a second 
upheaval has taken place, as is shown in a_ textbook 
illustration by Lobeck (1939, p. 354, B), which misinter- 


prets the geological history of the type (compare Fig. 8B 
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\ fault-scarp bounds a tilted block of country 


Thames (N. Z. 
north end of 
numbered 1—5 


- while there 
Coromandel! Penins 
after Cotton 


right), as at 
left), as on the 


submergent coasts, though still important, mig 
perhaps be relegated to secondary rank by rei 
nizing as a new basis of primary classificatior 
dichotomy of coasts of stable and of mobile ree 
the latter being exemplified in the still-writhi 
parts of the mobile belts of the world in whic! 
seen the effects of diastrophism that has been a 
within the last few thousand years. For full im 
mentation of such classification there is as yet 
sufficient information on record regarding 
geomorphology of the mobile regions. Even 
coasts, relatively accessible as they are, have 
ceived insufficient attention; but there are certair 
features indicating recent emergence of parts of t 
coasts of New Zealand, California, Japan, Pers 
and South America. 
If differentiation of stable and mobile regi 
ever becomes a major line of division for coast 
classification, the former will be seen to have exp 
ienced only changes of base level due to oscillati 
of the ocean surface, while the latter have 
up or down or have been warped. Notwithstandi 
this, coasts initially very similar might be forn 
differs 


in each of the two main classes; but a 


basis of subdivision could conveniently be adopt 
for each. In those regions where, owing to 0! 


cause or another, upheaval or deformation 


taken place in postglacial time, it would be ad 


able to subdivide into coasts of submergenc' 
emergence, with provision also, of course, tf 
tional classes, for example, those with (a 
monoclinal) boundaries bet 


made fault (or 


land and sea, and (b) constructional (volcai 


sedimentary-depositional ) outlines. 


In the case of stable regions. on the othe 
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the coasts, with the exception of growing 


vins, outbuilding sandy coasts, and new 






























elta 
0 forms, must show a drowned outline due 
4 to the stelacial rise of ocean level. Even here, 
2 we a dichotomy based on recognition of fea- 
~ to emergence and submergence may 
3 prove be the most satisfactory for subdivision. 
" Owing to locally slow tempo of change of land form 
: to subaerial or marine erosion some coasts may 
be dominated by features characteristic of 
nergence, in spite of the fact that there is evidence 
'a more recent drowning of their outlines. 
t is obvious that nearly every coast Can be de- 
ribed as “compound,” as defined by Johnson; 
because this category is sO Omnivorous, it 1s 
litle real use for purposes of classification. It 
a night, therefore, be divided into classes as follows: 
nin \. Coasts of stable regions. All drowned in the 
- ost recent submergence (though all in reality 
mpound): (1) dominated by features due to th: 
sti ost recent submergence; (2) dominated by fea- 
ie ies resulting from some earlier emergence: 
al miscellaneous (volcanic, fiord-wall, etc.) coasts. 
hi Bb. Coasts of mobile regions. All compound but 
Fas lected by diastrophic as well as eustatic changes 
: { base level: (1) coasts on which the most recent 
va ovement of base level, however caused, has re- 
i ited in submergence; (2) coasts on which the 
a ost recent diastrophic movements have resulted 
ve emergence; (3) fault and monoclinal coasts; 
i +) nuscellaneous (volcanic, fiord-wall, etc.) coasts 
tal 
ol t 
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Wellington 
as seen from above. Beyond it is the Port Nichol 


PHOTOGRAPH 8. First-cycle fault coast at 
N. Z. 
son embayment, occupying a tectonic basin recently 
transverse deformation affecting the southern 


North Island. (From N. Z. Ministry of Works. 


sub- 
merged by 
end of the 


Whether this suggestion is practically applicable 
or not it has at least the merit of re-emphasizing 
the importance of the distinction between emergent 


and submergent coasts. which ‘with their con- 


trasted morphology and development have a very 


real existence’ (Wooldridge and Morgan, 1937, 
p. 358 
Primary Classification on the Basis of 
Sequential Development 
Genetic classification begins almost necessarily 


with the initial forms of coasts: but most coasts as 





condition, B h 


rent coast initial torm, 1 oun 
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Fic. 10. Prograded coast at Paekakariki, Cook Strait 


lation between cliff-cutting and progradation. Fans have 
sea cliffs that are still fresh; and the sea has again bee 
tion (northeast of locality 3, Fig. 1 


we find them have been transformed into highly 
developed sequential coasts in the course of the 
marine cycle. So complete may be the metamor- 
phosis that it may now be well-nigh impossible to 
form a reliable opinion as to the nature of the 
initial coast and its origin. Complications may be 
introduced by: 

1. Lempo of development. One coast may run 
through a cycle of changes a thousand times as 
rapidly as another, even though on such coasts the 
dominant process is erosion little complicated by 
the effects of accumulation. 

2. Convergence of development. Very similar 

coastal forms and assemblages may have very dif- 
ferent histories. When developed to full maturity 
coasts of emergence and of submergence, fault 
coasts, monoclinal coasts, and perhaps others can 
become indistinguishable from one another, though 
this presupposes a very fast erosional tempo in the 
case of some coasts. 
3. Progradational development. While varia- 
tion of tempo of erosion might offer a convenient 
method of subdividing main classes of coasts, pro- 
gradation, with the transformation it can produce, 
seems to offer greater possibilities. 

Coast Affected by a Progradational Accident 
A progradational accident (Cotton, 1951b), that 
is, a change from coastal erosion to outbuilding. 
generally by the piling up of a succession of beaches, 
may supervene at almost any stage of the erosional 
development of a coast. In the case of a cyclically 


developing coast of submergence, however, the 
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been 





Progradation is extending southwestw 
the base of high, fresh wave-cut cliffs, thus fending off the sea so as to prevent further clifiing. 6. Evidenc 
out over a foreland: these are tru 


built 


forced bach 


Stage ol 


{1 


om the line of cliff by renewed pro 


youth must be past, bays being by 


time bridged by barriers of the bay-bar vai 


that 


there is already in existence a continu 


beac h alone the shore. Here must be noted Tit 


enol 


namely, 


mous 


re 


ontrast in tempo of developr 


that between the case in which 


gravel or sand for potential beach-building 


spit- and bar-building (must be produced in p! 


by local erosion of cliffs, especially if these ar 


posed of hard rock, and that in which, indep 


ently of local rock hardness and of the local te 


of coast erosion, such materials are supplie 


abundance by drift alongshore from some mor 


tant source, usually the mouth of a large ri 


When, however, in a few centuries or in tens 


hundreds of thousands of vears, cliff erosion 


perseded by coastal accumulation (Figs. 9, 


it must 


be, 


eventually almost everywhere 


stand continues long enough, the shoreline ac 


and beach after beach is built alone the front ‘ 


flat 


or dune-covered foreland (strand pl 


erowing width. so that the character of tl 


soon becomes entirely changed. A similar res 


be produced by alluvial accumulation—the 


ot a 
delti 


% 


large delta or a fringe of smaller c: 


isin front of a former shore.* 


The varied character of the coasts of the pre 
largely to the instability of levels, 


IS duc very 


that 


of the 


O6 


ean surface, in recent geological 


the long-past ages otf great stability ot base level 
extensive pene planation of lands took plac e, 
graded coasts 


must have been monotonously p 


except in those regions then affected by diastrop 


there 


were 


any 


such regions 
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ther major dichotomy is thus indicated, 

portant line must be drawn, perhaps the 
mportant of all for geographical purposes, 
those coasts which are more or less con 
prograded and those which are not (com- 
ie Shepard, 1948, pp. 73-74). Such distinction 


nay be made either between primary categories 


Fof coasts or at a lower level. If the genesis of coasts 


‘a whole, or of coastal outlines, is the object of 


Fiudy and must therefore be given first place in the 


classification adopted, the separation of coasts dom- 
inated by erosion and accumulation, respectively, 
mmay be useful only as of minor subdivisional rank. 


PThus. all the categories of coast, originating in 


every imaginable way, may be made to branch into 
retrograded (eroded 


delta-fringed) ; 


final trichotomy: (1 
a) prograded by alluviation 
2») prograded by beach-building (fringed by 
Cotton, 1918 

If, on the other hand, a classification for purely 
seographical purposes is aimed at, it may be estab- 
ished on this primary basis, thus: 

\. Coasts undergoing erosion (cliffed coasts 

b. Prograded coasts, with progradation com- 
monly still in progress. 

The contents of the classes thus defined would 
be roughly the same as of the empirical but geo- 
sraphically useful categories steep or high and flat 


or low coasts. 
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The Social Versus the Physica 


Effects from Nuclear Bombing 


The author, a 


Columbia University. 
at the University of Zurich. He 
and Ph.D 


received his M.A. 


research associate at the 


FRED CHARLES IKLE 


Bureau of Applied Soc 

Switzerland and studied law and 
University of Chicag 
Tklé has been é 


was born in 
attended the 
Since 1950, Dr 


de LTEes 


research projects about the social effects of bombing destruction in 


also currentl, 


intercity traffic and communication 


Physical Predictions and Social Predictions 
FEW years ago, at the time this country had 
to decide whether it should attempt build- 
ing a hydrogen bomb, the 
published maps which showed the radius of destruc- 


new Spapers 


tion from a hydrogen explosion superimposed on 
the New York metropolitan region. These horrity- 
ing circles, which cut out most of New York and its 
suburbs, were based on calculations that nuclean 
physicists had made without benefit of any empiri- 
cal data on an actual explosion. Thus, the physical 
effects could be discussed before the development 
of thermonuclear weapons ever began. But more 
important than the physical effects of bombing are 
the social effects, which cannot be estimated with 
the same accuracy. For a war, physical destruction 
in cities is decisive in so far as it affects the urban 
economy, industrial production, and the govern- 
ment’s will and capacity to continue fighting. More- 
over, nuclear bombing could also have a grave 1m- 
pact upon the future of society; it might stifle art, 
science, and religion, and perhaps jeopardize ow 
whole civilization. 

In contrast to the physical effects, the possible 
social effects of nuclear bombing in cities are par- 
ticularly difficult to estimate as there exists no em- 


pirical evidence except for the explosions in Hiro- 
shima and Nagasaki. These two explosions were 


due to single atomic bombs much less destructive 


than more modern weapons. Furthermore, the ex- 


* Based on the forthcoming book by this author, The 
Social Effects of Bombing in Cities. The research for it 
was carried out at the Population Division of the Bureau 
of Applied Social Research, Columbia University, and 
was supported by the U.S. Air Force under Contract No. 
AF 33 (038)-14313, monitored by Human Resources Re- 
search Institute, Maxwell Air Force Base, Alabama. 
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studying the 


mathematical relationships between d 
,ona grant from the Rockefeller |} 


plosions occurred at the end of a war and t! 
shed little light on their effect upon a continued \ 
effort. 

Despite this difficulty of predicting by analogy 
is nevertheless possible to arrive at some predict 
estimates. A city can be understood as a comp! 
interrelated functions combining both physical 
social components. For purposes of analysis 
functional interdependence can be broken dow: 
to various homogeneous relationships between so 
and physical factors. A relationship is functional 
homogeneous if it basically serves only one funct 
in the city. For example, housing as _ th 
tionship between dwellings and dwellers is functio 
ally homogeneous because it chiefly serves only 1! 
one function of accommodating the city’s inha 
tants. From these physical-social relationships 
can derive generalizations and regularities show 
how the city’s social functions are affected by « 
ferent degrees of destruction. Thus we 
trends that can be extrapolated beyond the rat 


of our empirical data to obtain estimates aby 
social effects of nuclear destruction. 


“Elasticity” of Physical-Social Relationships 
in a City 

A basic principle which emerges from t] 
sis of the citv according to different fun 
the “elasticity” of physical-social relations! 
city is capable of making adjustments to 
destruction much as a living organism res} 
injury. If a section of a city is destroyed, t! 
is not as if this section were merely lopped 
undestroyed sections can compensate fo! 
tions previously fulfilled by the destroyed 


an emergency situation a city’s physical cor 
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there lor 


Inued war 


nalosy. jt 
yredict 
ymple 
sical ar 


lysis 


down In- 


7) 


three months it 


d much more intensively than undet 


ditions, hence a certain amount of 

truction does not lead to an equivalent 

functions. For example, if fifty per- 

ty’s houses are destroyed, it might still 

to accommodate the entire population 

wibling-up in the intact dwellings. Simi- 

rtial loss of transit facilities can be ab- 

crowding more passengers into the re- 
vehicles. 

his elasticity of the various relationships in a 

is important. Up to a point it tends to make the 

il effects of bombing smaller than the physical 

fects. It is erroneous to assume that the socio-eco- 


ss due to bombing would be equal to the 


mic ke 
veioeeconomic content of the area destroyed. ‘This 
dof reasoning has led to the misleading phrase 
wiped-out” cities. Not all the people and eco- 
mic functions in an area that has been destroyed 
iid be removed from the war potential. 

ata from World War II show that the popula- 
n loss in a city was generally much smaller than 
s housing loss, and furthermore, the decline of the 
ndustrial labor force was proportionally smaller 
an the loss in total population. The relationships 
tween housing and population, and between total 
and For 
ple, the city of Hamburg lost almost fifty percent 


} 


pulation labor force, are elastic. ex- 


‘its dwellings during the raids in 1943, but within 


had recovered two-thirds of its 


population, and manpower in certain war industries 


only th 

inhat - 
ships 
shown 
| by dil- 

( 

CUISCOV' 


wed no loss at all.* In most German and Jap- 
nese cities population loss was proportionally 


aller than housing loss as soon as the imminent 


reat of air raids discontinued, Statistical compari- 


n of the Japanese and German situation shows, 


however, that less doubling-up took place in Japan. 


onsequently the population loss in Japan was 


wreater for the same amount of physical destruc- 


ion 7 


The Disproportionately Larger Effects of 
Increasing Destruction 


\s nuclear weapons could cause much greatet 
ruction than the bombings of World War I], it 


crucial to know whether an increase in physical 


*A similar “elasticity” can be documented for many 
ties. It applies to the relationship between physi- 

i transit facilities and commutation of workers, as well 
o other relations between a city’s physical and social 
ts. The data for these analyses came from the 


itegic Bombing Survey, Washington: G.P.O 


316 reports, and the unpublished records to 


furthermore, from municipal documents 
tistics about the wartime, and from special post- 


S or 


rts 


censuses 
ted in detail in the forthcoming book quoted 
tnote at the beginning of this article 


destruction leads to a proportionate increase in 
social effects. We must be careful in drawing con- 
clusions about nuclear bombings from our knowl 
edge of World War II bombings because the mag- 
nitudes involved are different. Increasing destruc- 
tion leaves an ever smaller amount of physical 
facilities that can absorb the damage. After physical 
destruction exceeds a certain percentage of the city’s 
total resources a further increase in destruction will 
result in a disproportionately larger increase in so- 
cial effects. The elasticity of physical facilities will 
be exhausted and a further increment of destruction 
must have a greater social effect than the same in- 
crement would have if the total amount of destruc 
tion were lower. 


It 


can be exemplified with housing, but it applies also 


(he basic principle of this process is simple 


to the other physical components of the city and 
their corresponding social functions, such as trans- 
portation, food distribution, and communications 
Let us assume that the average housing density in 
a city can increase to a maximum twice the pre- 
destruction number of dwelling unit 
After 
person, on the average, would rather leave the city 


Phus, there 


persons pel 
housing density has doubled, a bombed-out 
than crowd into the remaining homes. 
need not be a population loss up to fifty percent de 
struction except for the casualties, because fifty per 
cent of the dwellings can still accommodate all the 
population. But if eighty percent of all dwellings 
are destroyed, the remaining twenty percent could 
accommodate only forty percent of the population 

For Fig. | we have calculated a hypothetical ex 
ample of a city that had 5 persons per dwelling be- 
fore destruction and a maximum housing density of 
10 persons per dwelling after destruction. To sim- 
plify the presentation we assumed that the casualty 
rate pel increment of physical destruction would 


be 


regardless of destruction size 


constant (1 casualty per dwelling destroyed 


I his 1S not quite cor 
rect: the number of casualties per housing unit de- 
becomes 


stroved tends to increase as destruction 


larger.) We made the further simplification that all 


seek 


within their city, provided housing density does not 


homeless SUrvIVOrS would react ommodation 


social effects of 


II 


Hi The difficulty of estimating the 
clear destruction from World War findings must 
kept in mind if we utilize the U.S. Strategic Bon 
including the reports about Hiroshima and Naga 
These reports in combination with additional data 
are of greatest value for ar 
between physical and _ social 


nu 
be 
Ooin 
Survey, 
saki 
from municipal authorities 
analysis of the ‘elasticity’ ‘ 
destruction effects. Once we know better how to relat: 
the physical effects to the social effects we can then utilize 
the exclusively physical estimates of nuclear destruction 
Alamos Scientific Laboratory, The Effect 
Washington: G.P.O 1950 


such as Los 
Atomic Weapons 





exceed the given maximum. Actually, only a cer- We can take these descriptions as a s 


tain portion of the homeless survivors find reaccom- and try to weave the isolated individual! 


the rest preter to remain into a larger pattern describing the 1 


modation within the city: 
adjustments of a whole nation that 


in evacuation. 
Figure | shows that population loss is not a linear nuclear attacks. The guiding prin ipl 


function of destruction. There are two different estimate what is left in a country in th 


stages in this curve. In the first stage the social ef- | physical resources and facilities and to relay 


fects increase more slowly than physical destruction; — to the needs and capabilities of the sur 
in the second, they increase faster. Whether the population. Some of the survivors from ¢ 
first or the second stage will result from a certain — will return to their city, others will remain in e 


explosion does not depend on the absolute size of — ation. The ones who return will find a Jaro: 
destruction. The larger a city, the greater destruc- — vastated city and live with greatly reduced phy 


tion has to be in order to induce the second stage. — facilities. ‘They will dwell in congested }y 


Thus, the prevailing belief that the largest cities commute in crowded vehicles, queue for foo 
are the most vulnerable ones 1s erroneous. in emergency cafeterias, and perhaps live wit 
The great threat of nuclear weapons is that they 


could destroy so large a portion of a city or metro- Those who stay in evacuation will be billet 


water except for a communal emergency s Ipp 


politan area as to produce social effects of the sec- private houses, hotels, or emergency dormit 
ond stage. The proportion of a city’s physical com- Food, clothing, and all other consumption | 
ponents left intact would be insufficient to cushion — will be short in reception areas since the po 
the loss in destroyed areas. The effects of the explo- — tion suddenly increased and because many eva 
sion, therefore, would spill over into a large region — arrived destitute. Social friction will arise b 
surrounding the bombed city. The homeless would — the evacuces and the population in reception towns 
have to seek accommodations in other cities, towns, because of ethnic, religious, and class differ 
and villages. The friction is likely to increase with 


However, if the evacuated workers could be em- — might drive many evacuees back to the partly « 


ployed in undestroyed cities and towns, it might be — astated cities. World War II data shed mucl 


possible to reduce the production loss suffered in the — on these social problems of evacuation. 
destroyed city. We found that the elasticity of phys- We cannot assume that nuclear warfare wo 
ical facilities in undestroyed parts of a bombed city — |imited to single bombings of particular cities." | 
permitted social readjustments to conventional ther attacks on a given target will impel anot 
bombing. To some extent a similar mechanism — mass exodus from the alreadv devastated cits 
would allow for adjustments to nuclear bombing on — guch a second attack the majority of the poy 
a nation-wide scale. Nuclear destruction in a num- — tion will probably leave the city, sntioaied bye 3 
ber of large cities would not mean the end of urban casualties, the vast destruction, and the conti 
society in that nation. The city dwellers who sur- — ajr-raids alerts which emphasize the threat of s 


ty 


vived would continue to live as urbanites, although — more bombines.+ Besides, the physical faciliti 


S 


I 
perhaps temporarily removed from their former pecially housing, will be so diminished that th« 
habitat. ‘They would have to find employment and — ¢ould not accommodate more inhabitants despi 
shelter in the towns and villages that would be left = maximum utilization of what is left, Nearby rec 
in the country. The principle is again the same as tion areas. already crowded to capacity fron 
for the intra-city rehabilitation in case of conven- — first attack, will be unable to accommodate the » 
tional bombing: the more physical facilities that jnflux. Evacuees will have to trek on in searcl 
are left in a country the better the damage can be 

* The present planning and thinking on civil 
largely confined to the problem of one single 
; ce “as usually conceived as a sneak attack. Although t 
after many of its large cities had been devastated 4 sneak attack is most frightening and particu 


by atomic or hydrogen bombs is difficult to visual- cult to plan for it should not divert us from making | 
oa ; J s . : ble arr: — . a _ x Se ‘ . : of 
sve. We can perhaps derive some estimated figures le arrangements to cope with the problem 
‘ : - nuclear attacks. The special issue of the / 
and trends, but these figures leave no Image In Our — Atomic Scientists (Vol. IX, No. 7, Sept. 1953 
mind, much as the figures in astronomy which bear a East River—The Strategy of Civil Defens 
. . . . only occasional reference . ssibility re] 
only a numerical relationship to sizes we can per- j,i. . ee ee 
4 a 5 : " : tacks and to evacuation as a long-range problen 
ceive. Vivid accounts have been given of a few in- — Sawyer’s and Dwight W. Chapman’s contribut 
tion long-term aspects 
plosions in Japan.? + The effect of repeated attacks upon populat 
explosions in japan. is well illustrated by the successive big raids in } 


absorbed. 
The situation that would develop in a country 


dividual experiences immediately after the atomic 
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id, gradually spreading over the coun- 
sliding with the flow of refugees from 
ited cities. Friction and competition for 
neg resources of existence are bound to 
daily need for food will be the major 
Population statistics from World War II 


shines show that under conditions of great stress 


movements of city dwellers are dictated pri- 
wily by the availability of food. Consequently, a 
ed efficiently 


ned rationing system would be the most effec- 


food reserve and an 


means tor a government to control and _ re- 
itate the urban population. 

s wrong to argue that the population could 
endure such trying experiences and would not 
ling to cooperate with the government in con- 
war effort. It would not be so much a 


the fact that no 


ung the 
tion of fortitude but rathe 
ernatives are left. Desertion is out of the question 
wise there will be no place to go. The urban 
sees Will soon discover that villages, towns, and 
ties are the best places to live in; much more 
fortable and socially more satisfactory than 
s.” distant summer cottages, and other such 
its that might come to a person’s mind after 
rst bombing experience. Besides, the evacuees 
have to earn a living and only a few can secure 
bson farms; the rest must work primarily in de- 
jobs. The surviving urbanites can neither live 
devastated target cities, which may still be 
oactive and where life is constantly endangered 
future attacks, nor in the barren rural country, 
thout housing, without jobs, and most important, 
thout the social environment to which they are 
istomed. ‘The only places for them will be vil- 
is, and unattacked cities. The numerical 


igth and pressing needs of the refugees will be 


CS, LOW! 


verwhelming as to overcome the natives’ resist- 
and force them to share their homes, their 
tchens, and their household goods. Thus, the 
town inhabitants engulfed in the depriva- 
and distress of the evacuees will fare little 


ter than the survivors from devastated cities. 


High Casualties 


ost serious aspect of nuclear bombing is 
] 


large number of casualties. Casualties have a 


Nolold ellect upon the social and economic life of 


call 


injured or 


there is what *“demo- 
the killed 


»In population and labor force, and the 


rirst, we may 


99 
iTects”: 


number 
injured and disposal of the dead will 


npower. Phe second effect is more psy 
the behavior of the survivine popula- 


© overwhelmingly affected through the 
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Fic. 1. The disproportionately larger population loss of 
a city resulting from increasing housing destruction 


emotional and morale impact of casualties. Com 
pared with conventional bombing, the atomic bomb 
aggravates these emotional disturbances. It leads 
not only to a larger number of casualties but also 
to injuries that distort the appearance of victims 
and have a powerful effect upon those who see 
them. 

It is possible to estimate the demographic effects 
of casualties from nuclear bombing by combining 
the figures on physical effects with those on popu- 
lation densities in cities. The emotional and morale 
effects of casualties, however, are more difficult to 
predict. The experience of Hiroshima and Naga- 
saki give no indication as to what a continued threat 
of death and bodily injury might do to a city’s pop- 
ulation. the plague epidemics in_ the 
Middle 


tinued exposure to a great risk of death, emphasized 


Perhaps 
Ages provide a better example for con- 
by the daily perception of casualties. London lost 
about one-sixth of its population because of the 
plague epidemic in 1603, proportionately a higher 
death toll than that suffered in Hiroshima by the 
atom Yet able 
quickly and resume its functions as the nation’s 


bomb. London was to recove!l 
leading city. Mass flight, however. occurred at that 
time; it was checked only by the refusal of the Lord 
Mayor to grant further certificates of health, and 
by the effective opposition of the neighboring town- 
ships, which in self-defense set armed guards upon 
their roads.’ ‘This provides a remarkable parallel to 
the Departure Certificates in Hamburg some 300 
vears later, which were introduced alter the heavy 
air raids in order to control the population flight 

But the bind 


SO SLPONY that even a continued danver of death 


ties which urbanites to their city 


are 
need not lead to a complete abandonment of th 


city. Phe important criterion is whether the risk of 
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Fic. 2. Density trends in Nagasaki 1944—-51, for areas 


and for total city. 


death or personal injury is sustained and apparent 
for the inhabitants. If the people at large do not 
fully realize the threat, they are not likely to aban- 
don their city for any length of time. This is exem- 
plified by the premature return of evacuees after a 
temporary respite from air raids, often in defiance 


of governmental instructions. 


The Long-Range Effects 

At the end of World War II numerous writers 
assumed that destruction would enhance deconges- 
tion and planned improvements in cities. The lit- 
erature on city planning right after World War II 
abounds with such optimistic predictions.° Yet, the 
obstacles to city planning lay not so much in the 
tearing down phase but in the great cost of new 
construction. A war-damaged country is not in a 
position to meet such costs, yet returning evacuees 
cause a pressing need for housing, and reconstruc- 
tion cannot be postponed. ‘The cheapest and fastest 
way to rebuild is to utilize the old layout of streets, 
and to take advantage of the undestroved under- 
eround facilities. 


Evidence of the lack of radical changes in the 


postwar reconstruction can be found for most cities 


For the city ol 
Nagasaki we grouped the districts according to their 


2). (The 


“surrounding area” largely escaped destruction but 


damaged during World War II. 


proximity to the atomic explosion (Fig. 
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is still urban in character with high 
“outer area” comprises suburban distri 
pected, the “outer area” has a higher « 
the explosion. The most important fin 
ever, is the rapid density increase in t! 
destruction.” If we extrapolate this tre: 
that some time between 1955 and 1960 th 
destruction density will have been recovered. 
other words, the effect of the atomic bomb in Nay 
saki upon the spatial distribution of the populatig 
within the city will have disappeared some ten \ 
after the explosion. 

The question has been raised whether large dis 
ters from nuclear bombings might cause psy 
logical disturbances that could lead to lasting jy 
pairments for many city dwellers. ‘There is no 
dence from World War II of lasting psycholog 
impairments from air raids. ‘The few instances 
psychiatric casualties were scarcely more fre 
than such psychiatric disturbances in_peacetit 
Nuclear bombings would affect a greater numb 
of people physically and psychologically, but ¢! 
Is no reason to assume that the psychological ef 
fects would be basically different, except for | 
stronger emotional impact from casualties 
tioned above. Family life would be serious 
fected during air raids because of the destructior 
homes and the separation of evacuated chil 
from their parents. Many children would grow 
in a different environment and receive a some 
different education. However, the strong tender 
of parents to reunite with their children, as s! 
by the evidence from World War II, indicates t 
this temporary disturbance cannot destroy th 
vailing pattern of family life. 

We should not expect fanciful and obscure e! 
from nuclear bombing. If there are such ef! 
they are likely to be completely overshadow 
the simple pedestrian difficulties of poverty 
overcrowding. To find an additional mattress 
cooking pot, to locate some glass for replacing 4 
cardboard window pane, or to eke out th 
ration by tilling a victory garden will be nx 
portant for most surviving city dwellers thai 
increase in juvenile delinquency, —psyc! 
bombing traumas, or localized areas of rad 
ity which cannot be resettled for some tin 

If we try to estimate the social effects o! 
bombing we should not be misled by the 
physical destruction to make occult  p 
about the end of civilization. ‘There is n 
expect large masses of city dwellers to suf! 
breakdowns, or to fear that mankind wi 


don technology and science. Such prop 


Hecds 


not only unscientific but actually harm! 
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o apathy and ignorance in the area 
The shocking inade- 
American civil defense can partly be 
to the editorial off-the-cuff statements re- 
e alleged social effects of nuclear bomb- 


erense. present 
traced 
gardain: 
ing. Lhes 
‘tention of arousing world opinion and promoting 
forces of peace.* However, the ease with which 


statements were made with the good 


doom has been predicted and the all-or-none terms 


to which the prophecies were cast made them 


oon Til 
hha N 


nv action. The result is a blocked thinking among 


shost stories, too unbelievable to initiate 


many citizens and responsible politicians. Everyone 


. aware that atomic bombs exist and could be de- 


lvered against our cities, but most people fail to 


ealize the consequences of such an event and prac- 


‘ically nothing is being done to mitigate them. Ra- 
tional thinking stops at the very point of the atomic 


r hydrogen explosion. Up to that point we have 


velul planning of the production of nuclear 


veapons, physical research, scientific calculations, 


nd accurate knowledge. After the explosion the 
ncontrolled thinking sets in: there is chaos, doom 


for all humanity, suicide, and immediate defeat o1 


ctors 
The first nuclear bombings would only mean the 

sinning of long tribulations, and each city o1 
uuntry afflicted would go through prolonged efforts 
adjustments, to compensate for the losses, 

nd to heal the inflicted The 
| illustrates the outcome of such an adjustment 


wound. curve in 
its parameters are not fixed by physical 
nditions alone but depend largely on the organi- 
ition for accommodating the homeless. Most of 
r present civil defense plans make no such provi- 

for example; H. Bethe, Bulletin of the Atomu 


6, 99 (1950): and H. Bethe, H. Brown, I 
| L. Szilard, Ibid. pp. 106 and 126; criticized by 


JR. Arnold, Ibid. p. 290. 


sions beyond short-range emergency shelters. With 
nuclear destruction, reaccommodations would have 
to be nation-wide, and not merely city-wide as 1n 
World War II, so that planning becomes even more 
important.t The recent demands for better infor- 
mation about the effects of nuclear weapons seem 
to be an effort in the wrong direction. The public 
knows more about the physical effects than it can 
cope with. It makes little difference whether a ce1 
tain destruction radius is ten or fifteen miles if we 
cannot grasp the social implications of large-scale 
destruction at all. If better physical science infor- 
mation should only lead to more editorializing 
about the end of civilization and the extinction of 
mankind we will scarcely improve our national se- 
Careful the effects ol 


bombing can do more to relieve suffering and to 


curity. estimates of social 


reduce the peril of defeat than apocalyptic exhor- 
tations about the Dark Ages that will set in 
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+ The homeless would have to be billeted almost exclu- 
enough emergency housing could 
, and the organi- 


sively in private homes 
not be constructed because of shortages 
zation for reemploving evacuated workers would assume 
paramount importance. These tasks have 
dealt with in ‘‘Project East River’ or related 
civil defense 


scart ely been 


studies on 
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ftomic Medicine. 2nd ed. Charles F. Behrens, Ed. Bal- emphasis supplied|. In reference to the nat 
timore: Williams and Wilkins, 1953. xiv+ 632 pp. tance of people to leave valuable and cherish 
Illus. $11.00. sions behind, it is stated: “The police and oth: 


_ , Tee ties will keep an eye on their premises, so 
: . . ; dated, 
HE second edition of this useful book is upda may well have as good, or better, protectio: 


é to s -¢ - - anded. The twenty yntrib- . Tie & é< : 
ind to some extent expanded. The Las normal times.” The statement, “It is well kno 


\ are e exception, * same a wr the first . 
itors are, with one exception, the same as f Japan there were no permanent definite afte: 


“i Wi i ar ¢ j ye ISCl 101 of atomic . . . 
edition. With its clear and simple discussions n radiation in those who survived, except for cat 


) ics I . eg apters, 1 é excellent and . . . Mo: 
physic in the arly chay ters, 1 Is an xcellen mation in a few instances,” 1s no longer Walrant 


readily comprehended introduction to atomic medicine cially in the light of the report by Folley ef 


It can be recommended to the physician and to the appeared in the September 1952 issue of the Ame 


medical student who desire to gain an understanding of Journal of Medicine on the incidence of leul 
of j eukemia 


the effect ionizing radiation on human beings, and . . ; . . 
cts of ionizing radia nh P survivors of the atomic bomb in Hiroshima and Nag 


who wish at the same time to learn something of the ne 
Value « we < ; 5 i ri j AG i the . ie 
ilue as well as some of the limitations inherent in the By and large, however, this edition of the book 


use of radioisotopes < of ionizing radiation in gen- Die? ; 
se of radioisotopes and of ning both authoritative and well written. 


eral in the practice of medicine and experimental biol- oe 


ogy. There is much useful material on radiation detec- Division of Richens wel Sabiilns 
2 on ¢ og / ( é 
tion and on methods of achieving radiation protection i 


S. Atomic Energy Commission 
in the laboratory and hospital. eho. i x 
4 ( . . . 


The chapter on “Radiation Illness: Its Pathogenesis 
and Therapy,” by Commander Cronkite, has been com- 


yletely rewritten and is as definitive a statement of the 4. ' 
I The Natural Histor) of Infectious Disease. 2nd ed. M 


farlane Burnet. New York: Cambridge Univer 
Press, 1953. x + 356 pp. Illus. $4.50. 


present state of our knowledge of the subject as one 
could wish for. The chapter “Permissible Dosage and 


Risk Factors of Ionizing Radiations,” by Admiral Beh- a a 
HIS is the second edition of a book that 


rens, is an especially considered and lucid statement of 
in 1940 under the title Biological Aspe 


the problem. It is recommended reading for all persons 


who need to understand the basis for permissible levels fectious Disease. The present edition has been slig 


of exposure in emergency situations as opposed to pet expanded to include many new developments bu 


missible levels arrived at on the premise that an indi- basic concept of the original book and its distinct 
vidual will be working with radioactivity for the ma character have been well preserved in this revisio1 
jority of his productive years. The author, who describes himself as an immu 
Geschickter and Copeland have brought their chap gist, is honored throughout the scientific world 
ters up abreast the ever-changing field of medical uses virologist of renown. In this volume he reveals hi 
of radioisotopes, and have placed the present status of as a biological philosopher with a broad knowleds 
each in good perspective. vital phenomena and a keen insight into the vast st! 
Like all multi-authored books this one is uneven. — gle for survival. This volume deals with that portio 
This particular edition, however, suffers more than is — the struggle that occurs between parasitic microorg 
necessary in this respect, because of an evident laxness isms and their hosts, especially man. 
of editing. For example, the uses of radiogallium, radio- After introductory chapters dealing with the e 
phosphorus, and radioiodine are discussed quite ade- cal point of view and the evolutionary concept of in! 
quately in chapter 18. The discussion of the same iso- tion and resistance, the author describes the vat 
topes in chapter 20, “Dosimetry and Administration of | forms of parasites—the aggressors—and the differ 
Radioisotopes,” could well have been omitted. Careful types of body defense mechanisms. Attention 1s 


| 
Or 


editing would likewise have avoided confusing the reader — given to the mass phenomena of the spread a 
by contradiction on such an important matter as the — rence of infectious disease, a scholarly discussion of | 
genetic effects of ionizing radiation. The statements on concepts of epidemiology. The book closes with a se! 
this subject in chapter 12, “Radiation Protection,” are of chapters devoted to seven important diseases 
clearly at variance with those in chapter 9, “Permissible — theria, influenza, tuberculosis, plague, cholera 
Dosage and Risk Factors of Ionizing Radiations.” Chap- — and yellow fever—that illustrate the principles t! 

ter 13, “Survival Methods in Atomic Disaster,” is over- been emphasized earlier in the book. There 
optimistic in places. For instance, the following occurs — speculative look into the future. 

in a discussion of subsurface atomic explosions: “In gen This is not a popular book that will be a ! 
eral, however, where due regard can be and is paid to for the man on the street. Written for the 
this hazard, there will probably be, even in the most reader, preferably one who has some know 
heavily contaminated areas, sufficient time for orderly science, the style is simple and direct, but th 


evacuation before anyone receives a dangerous dose” are not always simple. ‘The author starts fron 
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reader does not necessarily have any sub- 
wical background, but is interested in the 
f infections and the biologic significance 
parasitism. 
book that 
as authoritative and thoughtful. It is a vol 


can be recommended without 


| POsses 
iutho) 

at thes ell deserves a place in any biologic library 
than repeated reading. 

| that , GayLtorp W. ANDERSON 


f Public Hi alth, The Mi dic al So hool 


f Minnesota 


vt Diseases, the Yearbook of 1953 
Washington, D, C.: U.S. Department of Agriculture, 
xviii + 940 pp. Illus. + plates in color, $2.50. 


Agriculture, 


EATHER, insects, and plant diseases are often 
called the natural hazards in farming 
1941 and 1952 Yearbooks dealt with the first two. 
his book completes the triad. It is a wonderfully use- 
reference, not only for American farmers but for 


worst 


lse concerned with growing plants. It contains 
valuable information on the causes and control 
any important plant diseases. It emphasizes pra 
details, but also discusses fundamental biological 
Following a brief foreword by Secretary of Agricul 
Benson, a large number of pertinent articles appear 
various authorities have written. These articles 
it plant dis@ases are classified under the following 
neral headings: Costs and Causes (14 articles), Bases 
f Controls (9), Growing Healthier Plants (3 
| Legumes (12), Cotton (7), Food and Feed Grains 
, Vegetable Crops (18), Sugar Crops (4 The To 
wco Plant (4), Some Ornamentals (14), Fruits and 
After Some Others (10 
32 color plates, a glossary, and an index. Tree 


19 19 Yearbor k are 


= ( srasses 


Harvest (9 


seases mentioned in the omitted 


Prepared by so many different writers, the articles in 


tably vary considerably both in style and quality, as 
as in subject matter. However, each gives a rela 
ely complete and prac tical discussion of one topic in 
ar and semipopular language. 
first article explains that losses from plant dis 
amount to an estimated three billion dollars a year 
Much of this is a waste that can be prevented. But the 
blem is explained as not being easy. New diseases 
{new races of well-known pathogens appear all the 
¢. Likewise, other diseases outside our borders re 
continued threat. The efforts against plant dis 
are made more difficult by the lack of information 
ong many people who have to do with plants and 
int products. This book provides much of the needed 
tion 
igh all articles show that real progress has been 
ich remains to be done. Among the most criti 
ls, as stated in the foreword, are steady con 
search to build up basic knowledge, and more 
to solving permanently the problems now only 
met with palliatives. 
tor (Alfred Stefferud) and the Yearbook com 


mittee (Curtis May, chairman) had a serious setback 
when they were forced, at the proofreading stage, t 
valuable articles and to eliminate much i 


While the resulting deficiencies are 


Omit many 
lustrative material 
apparent, they are doubtless conspicuous primarily to 
those familiar with what-might-have-been. This current 
Yearbook will help American agriculture greatly in its 
effort toward ample food for all, efficient farm produ 
sound 


tion and management, prosperity for farmers, 


agricultural programs, and improved understanding. 
\. J. Riker 
Department of Plant Patholog) 


University of Wisconsin 


Sex and the Nature of Things. N. J. Berrill. New York 
Dodd, Mead, 256 pp. Illus. $3.50. 


1953. xi 


Nature of Things 


is animate reproduction in the broadest terms of 


HE central theme of Sex and the 
biological significance. It is sure to prove delightful to 
the lay reader to whom it is addressed; it will give him 
new and original insight into one of the biological func- 
tions in which most of us admit intense interest. But the 
professional as well as the lay reader will benefit by the 
ease, fluency, and sensitivity with which the author has 
fulfilled the much more difficult accomplishment. of 
providing an appreciation of the lives and behaviors of 
a variety of organisms, in their own right, at their own 
sakes. Not 


torian has Berrill’s gift of sympathy, few have his talent 


level, and for their own every natural his 


of lucid exposition. His combination of talents renders 
him one of the most successful of the popular writers 
The book is written with freshness and humor, in a 


stvle and a mood reminiscent of the fairy tales that 


once transported our minds into imaginary lands of new 


and undreamed wonders. But since the imagination of 


nature transcends that of man, the miracles that form 


the burden of Berrill’s tale carry us into a realm of 


marvels that are all the more wonderful by virtue of 


their reality. 
tent of the 


The title hardly does justice to the con 
book. 


on the nature of animate nature 


an illuminating and vivid 
itself It 


is pleasingly illustrated by the author; and it is an im 


whi h IS 


commentary 


a good one. 


JAN} 


portant book because it is 
C)PPENHFIMER 
De partme nt of Biola: 

Bryn Mawr Colles: 


| lizabe th 


1953. vi 


Hou lo K? Ue the 
Kaston 


220 pp 


Spide rs 


Iowa 


B. J Kaston and 
Dubuque, Wm. C 
(llus. $2.25, paper; $3.00, cloth. 


Brown. 


[ is a pleasure to note the appearance of this most 
addition to the Pictured-Key Nature Series 
nor Mrs. Kaston needs any introduction to 
to others informed about the 


recent 
Neither Dr 
araneologists Or general 
biology of spiders. This husband and wife team has beet 
well known, especially since the appearance of that ex 
cellent work Spiders of ticut. Dr. Kaston has 


long been known as a keen student ot spiders ind his 


( onne 
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wife has established an excellent reputation through her book. As such, however, it should help to d 
ability to provide clear, accurate, and attractive figures layman a greater interest in reptiles an 
to accompany and elucidate descriptions of anatomy — protect them 

and activities of these interesting animals. How to Knou HERBERY 
the Spiders includes treatment of forty families with one Poisonous Animals Research Laboratory 
hundred and ninety genera and two hundred and sev\ frizona State College 

enty-one species. Although the book consists primarily 


of a series of keys for the identification of these taxo 
nomic categories, there is also a surprising amount of Theoretical Anthropology. David Bidney 
information included. Columbia University Press, 1953. xii 


The cartoons will add interest for beginners and will ; 
5 HIS is a scholar’s book which shoul 


be pleasing to most users of the book. The keys appeal . : ‘ . 
both interesting and rewarding to tl} 


to the reviewer to be skillfully constructed with a mini- ; : : 
reader, for the questions with which it d 


mum number of errors and obscurities. As an example : : 
any intelligent reflection concerning matt 


of the infrequent errors the following may be cited: 
varied and general interest as the significar 


on page 188 the statement is made that the posterior 
in art and literature and their changes, thi 


row of eyes in Eustala is slightly procurved when in fact pies 
; political and moral principles, the format 


this row is distinctly recurved as correctly shown in the 2 : 
: sonality and its variation among different px 


accompanying drawing. This error is a carry-over from : ena: 
the nature and limitations of scientific expl| 


a similar statement by the author in Spiders of Con- 
; It was barely a hundred years ago that th 


necticut, page 226. ; 
| analysis and comparative study of the diffes 


Further advice to beginners regarding microscopic 
S © ° life and outlooks of the peoples of the world 


equipment and use could well have been given but this , ' 
be developed as a branch of anthropology, and t! 


area has been well covered in general. It is my judg- eh) SO Oa 
: concept of culture as a distinctive and cru 


ment that the book should be a source of pride and sat ; we : 
sion of human life was explicitly formulated. D 


isfaction to the author and his wife. It should also be a ay 
the century of its development, so far, theré 


pleasure to use and a source of much needed informa- ; 
continuous recognition in anthropology of th 


tion and guidance to all who are trying to gain a start , 
an adequate theoretical framework within 


in the study of this much neglected and misunderstood 
tackle cultural problems and to determine the 


group of animals 
of this specifically human modification of behav 


\. M. CHicKERING ; 
> mentality to biological, psychological, and 
Biology Department 
Albion College 


Albion, Michigan 


ural processes. As always in the development of t! 
there have been swings of opinion between extren 
conflicting views and it is one of the great 


David Bidney’s book that he brings out the cont 


which partial views came to be formulated 


Reptiles and Amphibians. Herbert S. Zim and Hobart , 
M. Smith. New York: Simon and Schuster. 1953.  !™ reaction to earlier and equally partial interpt 


157 pp. Illus. $1.50 either within anthropology or in the cognat« 


psychology and sociology——and the measure ¢ 
HIS is a delightfully illustrated volume for the — utility that they retain. 
layman. For so small a volume a remarkable This book then is an exciting account of 
coverage of representative species has been achieved. ture in ideas which is still in progress. It sl 
[he numerous illustrations give an amazing amount through the laborious study of the crafts, art 
of information beyond merely form and color of and patterns of social relations among many 
the various animals. Even if the script is not read, the and, to the layman, often insignificant peoples 
casual browser will have his interest aroused and will continuous discussion of principles formulated 
learn a great deal in the meanwhile. With one outstand- count for these, cultural anthropology has bee: 
ing exception, the illustrations are remarkable for their toward a consistent body of theory concernu 
accuracy. That of the Gila Monster reminds one of the ture and role of culture in human affairs. O1 


| 


very old picture post cards. It is regrettable that this one — hand, the fallacy of attempting to reduce tl 
unusual lizard should not have received greater care in — tive features of any particular cultural patter 
its portrayal. Since it is the only poisonous lizard, a eral biological or psychological principles res 
simple portrayal of its venom transferring apparatus shown, in the fact that such a pattern is 

should have been in order. One other weakness is the adaptation or reaction to a particular and co! 
omission of scientific names of the various species. These vironment and history, all the factors in wl 
could have very readily been inserted and would have _ the cultural outcome. At the same time, the 1 
served as a connecting link for the layman who wishes — of culture as an entity outside and beyond th 
to extend his knowledge into more advanced works, and people who manifest it leads to the equally 

would have likewise helped to popularize scientific that men are automata in the grip of an impel 
names. As it is, it remains a carefully compiled picture tural process. The term culture properly refé 
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in modification of behavior whereby 
rus of purposive activity and conceptual- 
wilt up, taught, learned, and so trans- 
rson to person, group to group, and gen- 
neration. Cultures are continually and 
in their particular features in response 
inging physical and biological conditions 
eir environments. This patterning of be 
nergent: phenomenon made possible by 
iry development in Homo sapiens of a 
plex central nervous system on which de- 
capacity for creating and using symbols 
nsciously apprehending meanings. 
oral philosopher as well as an anthropolo 
author is also concerned with ultimate and 
il beliefs on the nature of man. His proper 
the point that men are themselves the origi 
the cultures they manifest leads him beyond 
of strictly anthropological judgment to as 
it man is “the self-determined creator and eff- 
ause of his cultural conditions’ and that “there 
rreducible distinction in kind between the mental 
that of the 


It is doubtful whether 


ns of man, on the one hand, and 
kingdom on the other.” 
eagues could, as anthropologists, follow him here 
he trend of comparative psychology is to the con 
hey would also hold that he misconceives cur- 
ews of the character of organic evolution when he 
that this presupposes “a theory of evolution by 
or emergence of new kinds and species, which 
e contrasted with the Darwinian theory of gradual 
according to which there is only a difference 
eree between man and the rest of the world.” The 
0-Darwinian view is a theory of evolution by muta- 
nd of the emergence of new kinds or species. Nor 
logists seek to minimize the principle that “mony 
makes a muckle.” The author appears to fall 
here to the transcendentalism that he deplores 
hers, but he is at least explicit as to his beliefs, 
do not affect the lucidity of his admirable critique 
ind present theory on the nature of culture. In 
wide interest it is to be hoped that the Uni 
1 Columbia Press will be able to issue a cheaper 
nts edition of this book. 
Daryti Forp1 
of Anthropology 
ollege London 


land 


Social Science. John Madge. London: 


is 


s Green & Company, 1953. ix + 308 pp. 


HIS is a quite admirable, even in some respects 


‘survey of social science in action.” It is 


ten, not very technical, and an interesting 
f the present condition of the tools that 
sts have been forging during the last hun 

so. It gains special significance, although 
the generally 


where dwells on ii, from 


felt and often expressed urgency of the times. For thé 
fate of man may well depend upon whether the social 
thei 
adolescence in favor of a responsible adulthood. John 


Madge thinks that they can and he builds a convincing 


sciences can win their struggle to cast aside 


case for it at the end of his careful appraisal of the 


flaws and limitations, the values and the promise, which 


todav lie in the methods of the reporters on man and 


his works 


reader of 


Even the practiced (and thereby jaded 


methodological handbooks, which sociologists and social 


psychologists have been turning out in quantity of late 


will, [ believe, be pleased with this book, although he 


mav well shy from it at first glance, muttering that he 


is already acquainted with the difhculties (not to say 


the hazards) of constructing a respectable social science 


He would be well within his rights, too, if he quails at 


reading again the catalogue of sources 
] 


social 


the prospect ot 
and techniques which comprise the kit of the 


researcher. These. by the way. are described within a 


philosophical and historical framework which makes 
even the questionnaire seem almost an exciting ad 
venture 

Beyond the fact that he has poured a good deal of 
rather old wine into an attractive container, the author 
has contributed at least one new thing to the discussion, 
frank and illuminating state 


and that is a remarkably 


ment of the reason why we cannot postpone any longe) 


the development of significant empirical research in th 
behavior sciences with the argument that sufficient 
objectivity cannot be attained. He demonstrates pretty 
that different 


approach” to the problem of experimentation—one in 


clearly what is needed is “a radically 


which “the human beings who constitute the subject 


matter of soc ial science be regarded, not as objec ts for 


t 


experimental manipulation, but as participants in what 
is being planned.” In this manner the experiment, as 


‘a miniature form of social action,’ will lead to an 


understanding of the dynamics of group life in 


measure unattainable by those who insist on a carefully 


controlled laboratory exercis¢ 
Mason T. Recort 
Di partment of Sociolo 


Connecticut ( olle Oe 


_—s 


Letters on Art and Literature. Francois Mauriac. New 
York: Philosophical Library, 1953. 120 pp. $3.00 


HE content of this slender volume is even wide 
than its title. Here the 
Nobel 


addition to art and 


famous French writer and 


Prize winner illumines a variety of topics. In 


literature, the discussion turns on 
great personalities as well as sundry subjects, sacred and 


profane, ranging from a sublime appreciation of the 
priesthood to two letters apropos the Scout movement 
The result is that we are given not only some shining 
examples of the author’s well-known literary magic but 
also his evaluation of the work, thought, and character 
of many of his distinguished contemporaries. 


It would be difficult to distil the essence of a 





this kind. Its value, however, may be gaged by the fact 
that it throws light on such issues as: (1) Mauriac’s 
attitude toward the late George Bernanos who, he thinks, 
comes close to Dostoievsky rather than to Tolstoi; (2 

his commentary, addressed to Jacques Riviére, on the 
Claudel-Gide correspondence which appeared in Li 
Figaro littéraire; and (3) the defense (and this will be 
of particular interest to Americans) against Albert 
Camus, of his position concerning Garry Davis, the con- 
scientious objector. 

Here also in “the crime against Carmen” will be 
found his views on music and the play as well as on the 
novel, painting, poetry, and literary style, which, he says, 
is best achieved by not having any. A profound spiritual 
quality pervades this book which is studded with little 
gems of advice. Quotable passages abound and the trans- 
lator has succeeded in preserving the flavor of the orig- 
inal. It is climaxed with a piercing plea to Jean Coc- 
teau. Here the master shows himself a true, albeit old, 
enfant de coeur, as the skillful, wise, and supreme artist 
who continues to prescribe and exemplify for French 
letters the conditions necessary for their permanence 
and continuity. 

Winuiam J. McDonatp 
The Catholic University of America 
Washingston, D. ( 


{frican Education. Vhe Nufheld Foundation and the 
Colonial Office. Oxford: University Press, 1953. xi 
187 pp. $1.90. 


HE impact of a rising African nationalism accom- 
panied by demands for self-government, of the 
desire effectively to exploit the rich natural resources 
of the African continent, of the increasing industrializa- 
tion and urbanization of Africa, of the Soviet threat to 
the Western World, and of a growing awareness of the 
importance of human rights in the modern world, has 
served to focus increasing attention upon the practices 
and policies employed in the education of Africans. 
Since no comprehensive study of the subject had been 
made since the Phelps-Stokes Commission made their 
reports in the early 1920's, the Nuffield Foundation and 
the British Colonial Office cosponsored, in 1950, a study 
of the educational conditions in British West Africa 
and in British Central and East Africa. This volume, 
African Education, contains the reports of the two study 
commissions (the Jeffery Commission for West Africa, 
and the Binns Commission for East and Central Af- 
rica), and a summary of the proceedings of a meeting 
of British and African educational leaders which met 
to discuss the reports at Cambridge in September, 1952. 
Limiting themselves to a consideration of elementary 
and secondary education, the two commissions and the 
Cambridge Conference undertook a comprehensive anal- 
ysis of the situation. The functions of education in 
British Tropical Africa, the status of educational facili- 
ties there at the present time, the problems of ade- 
quately fihancing and staffing a rapidly expanding 
educational system, the question of an appropriate 
curriculum, the role of “voluntary” (especially mission) 


C 
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schools, and the matter of adult educati 
at considerable length. 

In general the two commissions and 
agreed as to the importance of adult ed 
to prepare Africans for democratic polit 
western model, the value of maintai 
tribal cultures, the dangers of the cultin 
ality disorganization and social disorder 
conflict of African and European outlo 
systems, the necessity of inculcating stror 
ards through the instrumentality of the ( 
Muslim religions, the imperative need 
standard of living of the African peopl 
tance of vocational education especially 
the desirability of encouraging Africans 1 
farms instead of migrating to the cities, th 
of adequately financing and staffing the e 
cational system, the desirability of usil 
language as the medium of instruction, 
inadequacy of the traditional curricula 
phasis on rote learning and literary subject 
offered criticisms in trenchant terms. As Si 
Morris, chairman of the Cambridge Confere1 


The main criticisms of African education wer 
was that there was too little education: too { 
had a chance of any schooling at all, and of 
too small a proportion carried their schoolin 

at which it would be really useful to ther 
criticism was that the education was effective 

up (sic) the old African life, but not in adapting 
to the conditions of the new. It was bool 
from reality, and gave its pupils a distaste for 
work and for rural life. 

The reports are highly critical of the 
cation which has prepared Africans primarily 
relatively lucrative government positions, and t! 
great emphasis on the importance of vocatio 
cation (particularly agricultural), and on 1 
moral training as a means of stabilizing Afi 
life, and stopping the drift toward the t 
they view as fraught with evil consequences { 
Africans and the Europeans. They fail to « 
with, or even to mention, the basic econon 
Increasing agricultural productivity through 
education can be at best but a palliative 
where, as in Kenya, European settlers have t 
best lands and have pushed the Africans 
overcrowded unproductive areas. In discout 
ization, and in viewing with a'arm the indust 
of Africa, the educators are, one might susp 
lessly opposing larger social forces, and they 
that industrialization is necessary if the 
living in Africa is to be raised to any consider 

It should be noted, however, that the repor 
steps be taken to see that such industrial 
urbanization as do occur are not accompal 
blighting effects of the early Industrial R« 
England.) One can, of course, scarcely tak 
the reports’ goals of social stability, integrat 
and personalities, and raised economic level 
program of moral and religious training, ind 
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al life does not appear to meet the 
tuation. They are pervaded with a sense 


ve for what are perhaps people of a 
lf-government for African peoples is a 
these educational leaders and colonial 
but self-government in a rather com 
it future. 

Binns report and the Cambridge con- 
ed, and in fact urged the desirability (if 
ability of large scale) interracial educa- 

eflery report refers to “deep” differences of 
nperament, (p. 7), and elsewhere implies 
ted anthropological notions as to the nature of 
lifferences. The Binns report constantly refers to 


as “young peoples,” needing a helping 


hese attitudes are reminiscent of American 


f fifty years ago, with respect to ways to uplift 


ind “backward” people—the American 


Education is an important document. It is 
both on the status of African education 
m the outlook of British educational and 
ials with regard to this important problem. 

CHarLes S. JOHNSON 


n Progress. George A. Baitsell, Ed. New Haven 
University Press, 1953. xiv + 285 pp. Illus. $6.00. 


ectures contained in this volume are already 
or less familiar to readers of The American 


Their titles and authors are as follows: 


Ihe Origin and Evolution of the Universe, by 

(Gy, Gamow. 

Unsolved Problems of the Sun’s Atmosphere, by 

Walter Orr Roberts. 

lhe Earth’s Atmosphere, by Joseph Kaplan. 

[he Geological History and Evolution of In 
by F. M. Carpenter. 

\frica and the Origin of Man, by D. M. S. Wat 


ory Physiology and the Orientation of Ani 
by Donald R. Griffin. 
operation and Conflict Among Primitive On 
sms, by Paul R. Burkholder. 
niscent Organisms, by EK. Newton Harvey 
wave Spectroscopy, by Charles H. ‘Townes 
ular Interactions in Protein Solutions, by 
e Scatchard. 


by the editor gives brief sketches of the 


| lectures are all of high quality, both in 
tter and in presentation. They differ from 
ntific paper in that, first, they are compre 

e educated nonspecialist and, second, they 
methods, procedures, and reasoning used. 
tted to the presentation of papers in the 
entific societies are ordinarily so limited 

re seldom able to give enough of back- 


ground and significance to be understood by any but his 
fellow specialists, or to tell the stories of the unfolding 
of the subjects. Consequently, the average layman is not 
made conscious of how scientists work, and thinks of 
the contributions of science too exclusively in terms of 
material things, the “better living through chemistry, 
and seldom hears the stories of endeavor and discovery 
his volume is a notable contribution to the literature 
of how scientists work The topics themselves hav 
been well selected, dealing as they do with discoveries 
upon matters of intrinsic interest, which intelligent 
readers can understand without the aid of specialized 
knowledge 

The book is richly illustrated. Some of the 264 fig 
ures give the reviewer his only excuse for adverse com 
ment. One wonders why a lecturer should take pains to 
prepare lantern slides to explain his subject and then 
conceal part of it in letters too small and slender to be 
visible to people not in the front rows. As reproduced 
in the book, some of the letters are not more than half 
a millimeter in height, and many are less than one milli 
meter. The publisher has added his contribution to 
illegibility by printing the legends under the figures in 
5-point type. The reviewer has pretty good eyes for his 
age, but why not make reading a pleasure, even to the 
far-sighted ? 


JoreL H. HitpeEBRAND 


De partment of Chemistry 


University of California 


Resear h O perations ” Industr) David Bb Llertz. kid 
New York: King’s Crown Press, 1953. xiv +453 pp 
$8.50 


HE subject matter of this book deals with the 
manner in which modern research may be or 
ganized, planned, and conducted, as differentiated from 
that type of chance development and sporadic indi 
vidual effort so prevalent in the past. Text and discus 
sion are from papers delivered by industrial and edu 
cational representatives to the Annual Conferences on 
Industrial Research at Columbia University 
Although basic trends and actions within a specifi 
industry may determine the type and pattern of its re 
search program, the participants agree that the esse1 
tial components for such a program may be clearly dé 
fined in their most important factors. The responsibility 
of management to the program, what it expects to gain, 
the selection of adequate personnel and their functios 
Wi an integrated effort, and lnportant considerations i 
the physical layout, are among the topics interestingly 
and informatively brought out in the papers 


1 


Much of the discussion is devoted to defining the 
meaning and structure of research; viewpoints and 
opinions take numerous forms such as, “the seeking 
for information that is not known to the seeker at the 
time he is seeking it,” the desire to change the empirical 
to fundamental law, “to protect, maintain, and improve 
the company's position in business.” A few evaluations 
might well be tempered with the realization that much 


f 


that is considered research is only the fulfillment of 





daily tasks. Service functions are rarely of research 


calibre 

This structure of the book leads one to question the 
adequacy of the 
name, “Planning for Research Operations” 
There are no direct and 


or other 


more connotative designation 
detailed references to projects. 

Mitchell’s paper, “Management's Appraisal of Indus- 
trial Research,” might well have been placed in a sep- 
termed ‘Personnel Management.” His 


arate section 


knowledge of human psychology, and his apparent abil- 


ity to impart a high degree of enthusiasm to his fellow 


workers, could well be a pattern for anyone desiring to 
get a job done, be it research or the normal run of daily 
matters. 

Much of the book should prove useful as an aid to 
organized thinking and clarification of principles relat- 
ing to correlated research, through which research we 
have the surest approach to our future industrial and 
national There 
to maintain and expand our productivity 

Jay N. 
Department of Industrial Engineering 
The Ohio State Uni 


welfare must be scientific discoveries 


E.pMONDSON 


ersity 

Veu creen 
New York 
$4.50 


Jr. Ed. 
pp Illus. 


Techniques. Martin 
Pub. Co.. 


Quigley, 


Ouigley 1953. 208 


HREE-DIMENSIONAL, 

»-D 
sound (S-S; 
Goldsmith states in his preface to this book, are all old 
and thoroughly understood. Yet in the year 1953 they 
com- 


stereoscopk pictures 


wide W-S 
these three techniques, as Alfred N. 


screen films stereoscopi 


have combined to throw Hollywood into a franti 
petitive effort “the story-telling 
medium,” the weapon that is to slay the TV dragon. 

One glance at the contents of Nex 
Techniques is enough to proclaim the book a necessity 
for all the picture-makers, promoters, exhibitors, and 
investors in the industry. It is in the same category for 
“vis. ed.” teachers, professors of optical physics, writers, 


to develop perfect 


page Screen 


and lecturers on the film industry, and perhaps above 
all for movie critics. 

This is not to imply that we have here a perfect book, 
but we do have all that all the experts know about the 
new screen techniques. In twenty-six illustrated articles 
there is unavoidable duplication, for here speak eagerly 
the of leading 
men, camera men, executives, and promotion wizards 
If some of them careful to 


voices technicians, inventors, research 


of the movie industry. are 
with dates and data) their own contributions 


revolution, well, have they not earned 


set down 
to this cinematic 
the right to plant their milestones on the long, long road 
that from the nickelodeon to the 
drive-in? 

What do they 


intention 


has brought us 
and who says so? This reviewer 


of 


review 


say, 
ot 
technical experts, especially in a 


well- 
armed of 
this length. In brief, Part I presents ten authors, among 
them John A. Norling, Herbert T. Kalmus, and M. L. 


has no diving into the melee 
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title: rather, the book might bear the 


Gunzburg, writing on 3-D. Here the An 
green specs, please crosses rapiers Wit 
technique, the swordplay being usually 
though sometimes it ranges to technical 
ally in the Polaroid regions 

In Part I] 
World War II 


is covered by the five men who had most 


the fascinating story of ( 


gunnery trainer to Broa 
covered entertainingly and well. 

Cinerama is followed by Cinemascop: 
on wide-screen vision and_ stereo-sound 
them march three experts on other wid 
niques, such as the anamorphoser, whi: 
drical lens to compress a wide picture 
width, and a similar projector lens tha 
image onto a wide screen 

That's the book. For many it will be fa 
perhaps for a few physicists, inventors, 
this stim volume might lead toward fam: 
Hollywood and Vine becomes once mor 
the world of shadows—a new world of n 
colored, three-dimensional shadows 

Subsequent to the reading of New Scre 
came a sobering glimpse of the tough r 
industry in the New York Times (Oct. 13 
Thomas M. Pryor wrote under a Hollywo 
‘The the movi 


\ iew Ing a 


optimism with which 


golden three-dimensional futur 


the year now appears to have turned to pess 


] 


recent weeks exhibitors in widely scattered s 
have taken to using the slog 


glasses needed,’ in advertising copy, and 


the country 


ports published in such trade papers as Da 
The Hollywood Reporter show disapp 
sults for 3-D 

“The only 
circles is that the present display of publi 
based on the quality of the pictures rather 


medium of stereoscopic photography as 


and 


attractions currently on. the 


spark of hope evidenced 


‘The general attitude in Hollywood is that 


for a quick dollar led the industry into the thre 


sional field without the proper kind of tech 


ration. But this sort of hindsight knowledg: 


comfort for a business which, according t 
tion by The Hollywood Reporter, has an in\ 
approximately $21,000,000 in unreleased 


Of the 


extent these pi | 


course, 


that 


attractions. 
to the ill 


shown in the conventional manne1 


sional 


guarded 


“The ironic part of the failing drawing 
pictures is that it comes at a time when 
improvement is being made in this lin 
all the the 


viewing spectac les to techniques in phot 


+ 


way trom manutacturer ot 


projec tion.””! 
( 
anda 


The Buhl Planetarium 


Sclence 


Coordinator. 
Popular 
Pittsburgh, 


Repr inted 


Pennsylvania 


New York 7 


with permission of the 
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investment 


yN 





wed DY 


rld for the period 1491 


ind revi ws, 


ber from 


Ed 


Vill 


jrown, 


1953. 


on Me le 


niversity of 


Harrison 


Oriles., 


( hic ago Press, 


s primarily the bibliography for a two- 
ork that is yet to be published. Unless it 
in this light, its importance and _ useful- 
to be underestimated. 
the approximately 25,000 reference list- 

ver 1900 sources that this bibliography 
vould appear that substantial progress has 
the dissemination of knowledge concern- 
ics since Thomas Jefferson's famous state 

occasion of a reported meteorite fall in 
December 14 /26 I could 
believe that two Yankee professors would 
Actually, 
43. major listings in the bibliography that 


fall 


In the first section 


necticut, 1807 
t stones would fall from heaven.” 


Weston, Connecticut, 


onsists of three parts 


have done a comprehensive job of com 


major reference listings from the literature 
1950. The entries are 
For the 


Each main listing 


ronologically by year. each year, 
is alphabetical by author 
abstracts, trans 


that the 


an enumeration of any 


and it is these bring 


5000 


Greek or Roman 


included in the bibliography, trans 


original eSSaVS O1 


works have been listed. The first entry 
Plutarchus. Description of the stone 
$62 Latin 


Aristotle and four to Pliny 


ros Potamos in B.( in 


two reterences to 


nd section contains an alphabetical list of 


rs Whose names appear in section one. Under 


are tabulated his contributions by 
the the 


7 s 


Nannie 


first section. From view 


heer prolificness, S. Meunier heads this list 


se of the 58 vears from 1867 


1925 he pub 
1867 to 


papers. During the 35 years from 


8/7 transpired without the appearance in 
least one ttle. 
d section of the book is a journal index. The 


i section one were extracted from 1068 

igazines, and newspapers, in addition to 840 

ographs, pamphlets, catalogues, and = cor 
Items. 

terested in the phenomena of meteors will 

d that the bibliography does not includ 


Dh task 


lone, however, is 


planned and accomplished for 


obviously a pretentious 
of the seem to be 


procedure of listing chronologically and 


present volume may 


ther than by subject. The editor states, 
in the near future, two additional volumes 
shed containing alphabetical, chronological 
al indexes of all meteorites; descriptions 


vses, and tables of locations of meteorites 


in collections; and an index to general subjects rel 


to meteorites. In these two subsequent volumes, 
listings in this bibliography will be by 


as Volumes I] and IT] 


the pre 


erences to 
number only. At such time 


the 


ap 


pear, importance and usefulness of sent 


volume will be greatly increased 
JouN 


oT Astronom 


Southe r? 


, 


( alitoy nia 


Paris 


ews of Research on Anid me Hydrolog 
UNESCO: New York: Columbia 1 


12 $500 


) , ) 
Press 454 


HIN 


pp maps 


HIS compilation of reports of research was pub 
lished by UNESCO in 


The typography and copy editing are good. The book 


Paris, France, in 1953 
has eight regional reports, each prepared by 


UNESCO. In 


states the problem of its region, defines the pertinent 


an expert 
commissioned by general, each report 
areas, describes the climate, physiography and hydro 
geology, and dis usses current prac tices, recent researe h 
in fluid mechanics and plans for future development 
Lhe combined bibliographies total 1600 citations. Indi 
vidual reports differ somewhat from the prototype, as 
outlined below, where each writer is identified with the 
for which he reported 


Northwest Africa, 


tive, with recommendations for advancing the knowledge 


area 


Georges Drouhin, largely descrip 


of the area and its aquifers. 
Northeast Africa, Y. M 


tation and scour of irrigation channels, measurement of 


Simaika, research in sedimen 


very low velocities in small channels, and unsteady flow 
at transition sections. 
Union of South Africa Angola, H. | 


characteristics of the aquifers, quality of 


and Frommurze 


and 


water, 
methods of prospecting 

Middle East, Nazmi Karatekin, tabulation of period 
streamflow for 


of record and characteristic statistics of 


many Important streams 


India and Pakistan, R. D 


sion losses in reservoirs and canals, ground-water 


Dhir, storage and transmis 
pros 
pecting in various regions, types of wells and methods 
of pumping, and water quality 
United States and Canada, R. K 
on analytical techniques, summarizes many new findings 


having 


Linsley, emphasis 


general applicability. 
America, Guillermo <A 


largely de S( riptive, veograph features, wate 


Latin Fernandez de Lara 
resources, 
and hvdrologik research ot each nation 


Australia, KE 


temperature of 


Sherbon Hills. source, spe ial conditions 


quality and ground water in various 


localities 
regional there are two 


In addition to several maps, 


hemispherical homoclimatic maps compiled by Peveril 
Meigs with a brief supporting text in which he describes 
an effective and convenient classification of precipitation 
and temperature regimes of arid zones 


Phe 


highly 


volume is written in simple English, yet 


informative and authoritative. Unfortunate 





some important arid areas are not represented In view 
of the present world political situation, the publication 
of this volume is a particularly significant and impressive 
step in a scientific approach to problems of great im- 
portance to the people of the world 

Wavrer TT. Witson 
UWS. Weather Bureau 
Washington, D. ( 
Earth. Boston: 
195 3. x 4 


Fairfield Osborne. 


238 pp. $3.50. 


Limits of the 


The 
Little, Brown and Co., 


AIRFIELD OSBORNE has such a broad understanding 

of natural resource problems and the ability to 
appraise them so keenly that his discussion of potential 
world food supplies versus the growth in world popu- 
lation as of 1975 makes interesting and instructive read- 
ing. He relates briefly the story of the great periods in 
between forests, wate 


the interrelation 


supply, and fertile soils, the flourishing of nations in 


history and 


business and culture when resources were more than 


sufhicient to answer basic needs, and the fall of nations 
when resources became over-exploited. 

Although all natural resources have been considered, 
the theme of the book pertains primarily to food sup- 
plies. In a most fascinating and factual way the author 
analyzes the limits for agricultural development in Aus- 
tralia, Canada, Argentine, United States, South Africa, 
and the Amazon valley. He takes into account the soil, 
climate, rainfall, possible scientific improvements, and 
other necessary conditions for increasing crop yields and 


expanding production. The delusion that these countries 


can support huge increases in population 
clear. The author has not neglected to dis 
the potentialities of food from the sea, in 
fish or marine algae and plants. 

He recognizes the capabilities of scientist 
their 
effect upon the food problem. Perhaps he 


bious whether contributions will hay 


such a conclusion. A large percentage of th peopl 
the world are now undernourished. With t] 

ply increasing by 9% while the population is in 

by 12%, the situation in a few decades wil] 
critical. 

The natural conclusion is reached that only by p 
lation control will it be possible to have a stabk 
happy world. He cites the experiment. in populat 
control in Sweden, which has no parallel elsewher 
program is based on three principles: democracy 
plies voluntary parenthood and the right of th 
to decide what his family should be; the quantit 
population should not be bought at the expens: 
itv; and the social and economic resources of 
should be utilized to assure the maximum welfa) 
maximum number of people. 

rhis book is provocative in that it provides a 
tude of facts and many different settings. It 
reader freedom to draw his own conclusions rat! 
necessarily to follow what the author may ind 
his own opinion 

RoGE! 
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tycidians of Sagami Bay. Described and illustrated by 
Pakasi ‘Tokioka; Hattori, Kd Tokyo: 
Iwanami Shoten, 9 plates. 2500 yen 


Reviewed by N, ] 
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1953 315 pp. 
Berrill 

The Principle 


John ( arew Kecles New York 
Thus. $6.50 


The Veurophysiologv al Basis of Var | 
al Veurophysiology 


Press, 1953. 314 pp 
I. Gellhorn 


Oxford Uni 
Reviewed by 


Vol ( laude ‘e 
\cademiu 


fdeances in Garbohydrate Chemistry, 
Hudson et al., Eds. New York 
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Press, 
70 pp. $7.50. 
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Proceedings of the First International Cong 
tron Microscopy. Paris: Editions de la R 
tique, 1953. 768 pp. Illus. $23.75 

Anderson 


Reviewed by ‘Thomas F 


1d: anced Treatis 
Henry Gilman, Ed. New York 


1953 


Organic Chemistry 1n 


and I\ 
Chapman & Hall, 


a 
dexes. $8.75 


don 
a volume, 
Wallace R. Brod 


Reviewed by 


+} 


Science in Alaska, 1951. Proceedings of 
Alaskan Science Conference, AAAS, Alask 
1953. (Order from: Dr. Troy L. 
College, Alaska 362 pp. $3.00 


Reviewed by Ira N 


Péw ¢ 
Gabrielson. 


Small Particle Grustan Herdan; w 
to the experimental design of particle size 
tions by M. L. Smith. Amsterdam-Houstotr 
1953. 520 pp. Illus. $12.00. 
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n Boston, as described in an earlier article 


ASSOCIATION AFFAIRS 


A REPORT OF THE BOSTON MEETING 


eport of a large scientific meeting serves 

il useful purposes. It provides a record of 

data and highlights by which a meeting can 

~ appraised or compared, and it may call attention to 
more than importance. 

ided the meeting reminded of 

sonal impressions; those who were not there may be 


transient Those 


are their 


nformed of what was missed, and may be prompted to 


nto attend another time. 

The 120th meeting of the AMERICAN ASSOCIATION FOR 
\DVANCEMENT OF SCIENCE takes its place in the 

als as one of the best in all respects. Favored by mild 

sant weather throughout, characterized by really 

| programs in all principal sciences, and noteworthy 

the uniformly high level of friendly cooperation on 


part of the local members and friends of the Asso- 


mn, this meeting continued in the rich vein of hos- 
lity and interest manifested in the six prior meetings 
The Scien- 
committee 


Vonthly 116 (1953 The local 


tertained the board of directors and administrative 


v9; 


f the Association at a buffet supper; dinners and 
r social events arranged by the sections and societies 
numerous, and many resident scientists invited 
town speakers and colleagues to their homes. 
n paid regristrations, 3315, and in other measured 


this was the largest AAAS Boston meeting 


dance, 
substantial margin. 
lhe meeting had sessions of all types, and in good 
we. No principal field of science was neglected. 
were programs for specialists, arranged by large 
ties holding their national meetings with the As- 
ation and also by some of the AAAS sections. And 
re were symposia that were in areas between, or em- 
ig, several scientific disciplines. There were all the 
expected at AAAS meetings 
ldresses by eminent leaders in science, the latest 


outstanding gen- 


films, a large-scale series of exhibits, a “Biolo- 
ker’ with refreshments, open to all registrants. 
re conferences on problems of the academies, 
il matters, on scientific manpower; and there 
ictrating, able consideration of the position of 
n American society today. All these aspects of 
meeting deserve more than passing attention 
symposia, Early in March, 1953, the AAAS 
| committee, appointed by President Condon 
met to decide the theme of the 120th 
Scientific to 
one or more general symposia to be spon- 


ear, 
Resources for Freedom,” and 
the Association as a whole. Three programs 
rsons to implement them were decided upon, 
ionths before this Boston meeting. The sound 
f the committee was demonstrated and ful- 
all three programs were received by appre- 
ences that usually filied, and upon occasion, 


overflowed, the large Paul Revere Auditorium of Me- 
chanics Building. 

The first of these symposia was on the topic, Species 
which feed mankind. Given in two parts, it served to 
focus attention on the relatively small number of plant 
and animal species that form the staple foods of the 
world’s populations and on some of the diverse technical 
problems of maintaining these species in adequate supply. 

The two sessions of the second symposium, on The 
sea frontier, brought together in one program a most 
interesting diversity of papers on the geologic, oceano- 
graphic, engineering, and food-resource aspects of the 
The 


speakers, all eminent authorities in their fields, comple- 


margin or interface where land and sea meet. 
mented one another's reports so that this proved to be 
one of the most successful interdisciplinary general 
symposia in recent years. 

The two parts of The scientist in American Society, 
were independently conceived and arranged, respec- 
tively, by Section K and a subcommittee of the AAAS 
symposium committee. Dr. Weisskopf spoke in place of 
Dr. Urey who, at the last minute, found that, to accept 
an award, he had to delay his arrival in Boston one day 
The thoughtful well-delivered papers of this program, 
devoted to the general area of freedom for scientific 
inquiry in today’s troubled world, pleased the large 
and responsive audience. 

Other Although of 
decided to have fewer and more definitive symposia at 


numl 


symposia. several the sections 


Boston, the total ver, including groups of invited 
papers on specified subjects, arranged by the sections 
subsections, was 41 


and comprising 65 sessions, an 


average of 1.6 sessions each). With the 19 additional one- 
session symposia arranged by 12 of the participating 
organizations and the Association’s general symposia, 
necessarily largely concentrated on four days, there was, 
as usual, an embarrassment of riches. 

The general problem of how many symposia may be 
ideal for an AAAS meeting is uncertain. A 


symposium on a subject such as Radio astronomy will 


technical 


not compete with another specialized program, such as 
Antimetabolites and cancer, even if scheduled concur- 
rently. On the other hand, all sessions of any sort are in 
potential and mutual conflict with any broad program 
planned to appeal to a large proportion of the entire 
The ot 


symposia and sessions for contributed papers in the 


attendance. pattern scheduling — specialized 
mornings, the broader and interdisciplinary symposia 
in the afternoons, and the most general events in the 
evening, although followed in the main, cannot be com- 
pletely realized because of the logical wish of each group 
to hold a two- or three-session symposium on a single 
day, and the tendency of the participating societies te 
arrange their sessions so that their memberships will 
have a minimum number of nights for which to pay for 
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sleeping accommodations. Experience has shown, how- — well into its 106th year, stands on the thr 
ever, that if the total attendance at the meeting is suffi- 
cient, both the specialized and the general programs 


will have audiences considered satisfactory by those who 


opportunities to be of service to science and 
Analysis of sessions. In addition to the 18 
subsections of the Association, all of which 
for a total of 104 
organizations officially participated in the B 


arranged them; in any event, each program chairman — more sessions , 63 societic 
or presiding officer has the satisfaction of knowing that 
ing. Of this number, 16 societies had nation; 
totaled 102; 24 had 

) 


15 sessions; and the remaining 23. 01 


every nonspeaker present in the room, confronted by 


their sessions regiona 


with 


many alternatives, has chosen to attend his session. At 
Boston, it is believed that most symposia had an ade- 
quate attendance and, indeed, capacity audiences were — were official cosponsors of programs arrang: 
common. sections or other societies. An analysis of 

Conferences. Among the growing number of confer- 
ences at AAAS meetings, the Academy conference again 
broke an attendance record, the Conference on scien- 
tific manpower III held three important sessions, and 
the Conference on scientific editorial problems II 
evoked so much interest that it plans multiple sessions 
for 1954. Of unique importance was the Conference on 
the validation of scientific theories, sponsored by the 
National Science Foundation and held, principally, at 


sions appears in Table 1. 


TaBLe 1. Analysis of sessions at the Bosto: 
Sessions for contributed papers 

Sessions of symposia 

Sessions of conferences 

Roundtable sessions 

Business sessions 

Meal functions (often with addresses 
the American Academy of Sciences. Other sessions with addresses 
Special sessions. Vhe special sessions, which add_ so Total number of sessior 
much to the meetings each year, without exception at- 
tracted large and appreciative audiences. Too late for The total of 1095 speakers on the program does 


change in the General Program-Directory, the National include junior authors of many of the contributed pay 


Geographic Society’s Illustrated Lecture, instead of the 
speaker listed, was given by Volkmar Wentzel, staff 
member, on the subject “Into the heart of free Africa.” 
Jointly with the AAAS, the Society of the Sigma Xi 
sponsored the scholarly, amusingly anecdotal address, 
“The design and mechanism of muscle,” by A. V. Hill, 
recent past president of the British Association. The 
thoughtful and timely address of AAAS retiring presi- 
dent, Detlev W. Bronk, was devoted to “The role of 
scientists in the furtherance of science.” He was pre- 
ceded by the general chairman Earl P. Stevenson, who 
welcomed the AAAS to 
gracious remarks. At the fifth of the annual addresses 
of the Scientific Research Society of America, a great 


Joston with well-¢ hosen and 


authority on suspension bridges, David B. Steinman, 
The aerodynamic prob- 
lem and its solution;” and it that he 
was the recipient of the Society's William Procter Prize 
for 1953. The Phi Beta Kappa address of Leonard 


con- 


spoke on “Suspension bridges 
was announced 


Carmichael, “Science and social conservatism,” 
cluded this splendid series of special sessions of the 
1953 AAAS meeting. 

Susiness sessions. In accordance with the Constitution, 
the Board of Directors of the Association held one of its 
four regular meetings of the vear at Boston, its sessions 
preceding the two sessions of the Council. A gratifying 
number of council members were present to elect the 
new officers of the Association, to hear and to accept 
Detlev Bronk’s report of an eventful year, and to take 
action on committees, one of which will immediately 
undertake a study of the operation of the Association 
under the present Constitution and Bylaws and report 
at the next meeting of the Council, December 1954, in 
Berkeley, California. With the filling of the vacancies in 
the enlarged administrative staff, the Association, now 
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123 papers read by title, or presiding officers, unles 


marks by them were listed in the programs 
Attendance. At any annual meeting of th 
tion, the total number of persons who attend 
sion or phase of the convention, or who se¢ 
scale Annual Exposition of Science and 
10,000, this 


As for the number 


typically exceeds and was tru 
seventh Boston meeting. 
tions, the number exceeded that for the sixt! 
meeting of 1946 by 579, or 21 percent. Althou 
cent of the attendance came from the six New 
states, it was a truly national meeting like its 
cessors. There were registrants from all but thre 
Idaho, Nevada, Wyoming), as 


shows. More than at any meeting in recent y 


of the nation 


was a substantial number of distinguished fo 
tists in attendance. In addition to 29 speakers 
ing officers from all parts of Canada, ther 
countries whi 
participated in the programs. Dr. H. P. A 
officially represented the South African AAS 
noted, Dr. A. V. Hill, recent past presid 
British Association, gave an adcress cosponso! 
AAAS and the Societv of the Sigma Ni. 

A statistical breakdown of the 3315 registrat 


scientists from eight foreign 


grouping “Fields of interest,” appears in I: 
the 7250 adults who deposited cards of comp 
admission to the Exposition, about half, o1 
indicated their fields of interest (Table 3 
Work of the local committees. As must be a} 
all members of the Association, it would be 


possible successfully to arrange a large and 
AAAS meeting, to carry it 
conclusion, and, indeed, to finance it, 
the genuine interest and effective personal 


through to a s 


were 
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s and friends of the Association. Thus, in AAAS science theatre. In seven programs, each four 
nse, the success of the seventh Boston meet- hours long, 40 of the latest foreign and domestic films 
table to the sound advice and substantial were presented to appreciative audiences that consis- 
ntion of the general chairman, Earl P. _ tently filled the improvised room of 300 capacity in the 
resident, Arthur D. Little, Inc., and of | Mechanics Building. Most titles, nearly all in color and 
he asked to serve. It is noteworthy that Dr. with sound, were shown twice. The Association again 
epted this responsibility in the fall of expresses its appreciation to those who so kindly lent 

led and studied the operation of the St. such excellent films. 
ng, appointed his committees early in 1953, Annual exposition of science and industry. In addi- 
ned close touch with all developments until — tion to some 3300 registrants, 7250 science-minded adults 
f the meeting were closed last month. On deposited complimentary cards of admission and saw 
1 the officers and members of the Association, one of the best expositions ever sponsored by the Asso- 
for himself, the writer expresses deep appreciation ciation. The 95 exhibitors and 153 booths—exhibiting 
Stevenson; and also to vice chairman Walter S. _ the latest in scientific books, instruments, and materials 
1, president of Baird Associates, Inc., who headed — ysed by scientists—oc« upied some 30,000 square feet in 
ts Committee; Carlton P. Fuller, vice presi- the main exhibition hall of the venerable Mechanics 
‘olaroid Corporation, chairman of the finance — Building. There were individual industrial exhibits 
Wallace Dickson, director of public rela- ranging from transistors to a great jet engine, and others 
The New England Council, chairman of the from water fleas to live chimpanzees. Nearly half of the 
relations committee; Carl M. F. Peterson, super- 


pps os exhibit space was developed as a “New England Sec- 
ndent of buildings and power, M.I.T., who accepted |. gg. ; . 
ais or f : : tion,’ with special decorations in prismatic colors 
sponsibility of directing the service committee; 

. which were financed by premium rentals and special 
to each member of all local committees. An expres- as Thi 7 P ke a , 
" * ee . - r z tripbutl - 11 ection ‘atured the tatest techn- 
of grateful appreciation is particularly due Warren COMM DUTONs niainceriengsl te pyle 


\rthur D. Little. Inc., who served as executive 0logical developments in this area, and both enriched 


tary of the local committees with unfailing enthu- the Show and assisted materially in financing the meet- 


and efficiency throughout the year; and Donald — !ng. 
Hathaway. Baird Associates, Inc., who served so Industrial firms with booth space in the Annual Ex- 


tively as secretary of the exhibits committee. position of Science and Industry, not mentioned in 


TABLE 2. Distribution of registrants by states and countries. 


Alabama Oklahoma 
\rizona Oregon 
Arkansas Pennsylvania 
California Rhode Island 
Colorado South Carolina 
Connecticut South Dakota 


Tennessee 


Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 


Alaska 
RCN try Cnet ivhy- is Ai aONTS. BC RTS Lw Argentina 
chusetts ; Australia 
Brazil 
British West Indies 
Canada 
Ceylon 
Colombia 
Cuba 
England 
Hawaii 
Mexico 
Pakistan 
Scotland 





TaBLe 3. Subject fields of attendance. port the meeting, but there were three exhi! 
: those who endowed booth space or made « 
Regis- Compli- i tributions, Organizations with sponsored bi 
mentary otal - Bia c.: 
he we the Annual Exposition of Science and [; 
admissions ; ; : ore 7 
mentioned in either the 1953 General Pr 


tory or in the Preconvention Issue of Scien 


trants 


Mathematics 
Air Force Cambridge Research Center 
Amateur Telescope Makers of Boston 
American Academy of Arts and Sciences 


Physical sciences 
Physics 1054 


Meteorology 45 Arnold Arboretum 
Chemistry +92 ye > hit . ; 
ae oston Public Library 
Astronomy ; Boston Symphony Orchestra 
Geology and geography Boston University 
Geophysics Christian Science Monitor 
Engineering : 53: Federation of American Scientists 
a Te Harvard University Medical School 
Harvard University School of Public Health 
Botany and plant endowed by the Kendall Company 
physiology . Massachusetts Institute of Technology 
Genetics : "4, New England Council 
Zoological sciences é Tufts College 
Other biology 2 K U. S. Army, Watertown Arsenal 
Agriculture Weston College 
Woods Hole Oceanographic Institution 
Medical Sciences : . ; 
Companies contributing to the Boston mecting of the 
Bioc hemistry and Association were: 
nutrition 
Physiology 
Dental research 
Pharmacy 
Other medicine 


Godfrey L. Cabot, Inc. (exhibitor also 
Comstock & Wescott, Inc. 
Dennison Manufacturing Company 
Dewey and Almy Chemical Company 
Draper Corporation 
The Foxboro Company 
Anthropology and Gamewell Company 

archaeology . John Hancock Mutual Life Insurance C 
Economic and Carl Heinrich Company 

social sciences d Howe & French, Inc. 
Jarrel-Ash Company 
Jenney Manufacturing Co. 
Kendall Company, Bauer & Black Divisior 
and education . 103 280 sg ge gy Inc. (exhibitor also 

: iZ Chas. T. Main, Inc. 
General 1060) 1339 Monsanto Chemical Company (exhibitor also 

3501 6816 New England Gas and Electric System 
Norton Company 
Pitney-Bowes, Inc. 
either the 1953 General Program-Directory or in the Saco-Lowell Shops 
Preconvention Issue of Science, were: Sprague Electric Company 
Air Reduction Sales Corporation United Aircraft Laanpeeairon —_ 
Ahan: Beihinvts United-Carr Fastener Corporation 
United Shoe Machinery Corp. 


Cambridge Corporation Say : ? 
Heed Raker Company Whitin Machine Works 


Psychology 


History and philosophy 
of science 


Science teaching 


F.C. Meichsner Company Their generous contributions are grate! 
Tr = 4 >» “te . 
lransistor Products, Inc. knowledged. 


As planned originally, the New England Section, in A more comprehensive account of the Boston 1 
particular, included a most interesting series of exhibits and a complete directory of all Association offic 
of nonprofit organizations. The booths these occupied 1954 appeared in the February 19 issue of S$ 


were sponsored principally by local companies who did RAyMOND | 
not find it convenient to exhibit but who wished to sup- Associate Administrative Secretary 
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yrying Problem Solved PHILOSOPHICAL 
by New Method 


Niagara “Controlled Humidity” Method pro- 
es air at precise conditions of temperature and 
ymidity and pe rmits accurate variations of such 
ditions at will, in the range of 34°F. to 140°F.; 
30 below « As ° if rec uired. 

This Method uses “Hygrol” liquid absorbent to re- 


Bove moisture from the air directly, saving the cost 


{refrigeration for de humidification. Ope ration is 
mnpletely and reliably automatic; the absorbent is 
ae ited as fast as it is use od. 
It is used successfully in drying processes, contro! 
hygroscopic materi als, preventing moisture dam- 
1* ~ °] ageto mate rials or instru 
ments, providing con- 
trolled atmosphere for 
tests and experiments. 
Units provide capacity 
ranges from 1000 c. f. m. 
to 20,000 ec. f. m. 

Write for Bulletin 
No. 112; address Niagara 
Blower Co., Dept. SM. 
405 Lexington Avenue, 


New York 17. N.Y. 


ENGINEERS 


and 
PHYSICISTS 


GROUND AND AIRBORNE RADAR 


{> ne 


FIRE CONTROL SYSTEMS 

GUIDED MISSILE SYSTEMS 
Inquiries {IRBORNE DIGITAL COMPUTERS 
are invited ELECTRONIC BUSINESS SYSTEMS 


regarding VINIATURIZATION AND 
openings {DVANCED PACKAGING 


on our COMMUNICATION SYSTEMS 
Staff in the MICROWAVE FERRITE DEVICES 
ields of {NTENNAS AND RADOMES 


INDICATOR AND 
VICROWAVLE TUBES 


SEMICONDUCTOR DEVICES 


T Y a | ‘ 
4 
HUGHES 
H AND DEVELOPMENT LABORATORIES 


IFIC AND ENGINEERING STAFI 


y, Los Angeles County, California 


LIBRARY BOOKS 


(-] APPLIED ATOMIC ENERGY by K. Fearnside & E. W. Jones. This book 
provides the basic knowledge of nuclear physics necessary to an understanding 
of the advantages to be derived from the techniques of different fields of pure 
and applied science, including radiography techniques and the use of isotopes 
in pure research. Illustrated. $4.75 
{-}.SPACE TRAVEL by Kenneth W. Gatland & Anthony M. Kunesch. An illus 
trated survey of its problems and prospect $4.75 
] OUR NEIGHBOR WORLDS by V. A. Firsoff. A survey of the solar system in 


conformity with the most recent information is used as a basis for a careful 
investigation of interplanetary travel. Ulustrated. $6.00 


] FROM COPERNICUS TO EINSTEIN by Hans Reichenbach. A simple but scien 
tific history of the ideas and discoveries that have led to the formulation of the 


theory of relativity $3.00 


[] ESSAYS IN SCIENCE by Albert Einst in. An abbreviated edition of some of 
the papers of the distinguished physici $2.75 


(] A HISTORY OF THE THEORIES OF AETHER & ELECTRICITY (VOL. II) 
by Sir Edmund Whittaker. In the first quarter of the present century, the picture 
of the external world was completely changed by the discoveries of relativity 
the quantum theory, the new spectroscopy, theories of gravitation, matrix 
t ic ind wave mechanic fhese new principles are described in the 
volume of the History, which is now dy $8.75 
omrs AnS CREEDS IN GRAECO-ROMAN EGYPT by H. Idr Bell. It 
veteran scholar Sir Ha | ldri Bell describes tt Lerner 

light that the study of the papyri throw | fused hist f gion ir 
Egypt in Graeco-Roman times, and especially upon peer Chris tian Hi sens $4.75 


[_] BUDDHIST TEXTS THROUGH THE AGES edited by Edward Conze. A compre 
hensive anthology of Buddhist Texts newly translated from the original Pal 
Sanskrit, Chinese, Tibetan, Japanese and Apabhramsa $7.50 


}) THE FIRST AUSTRALIANS by Ronald M. Berndt & Catherine H. Berndt 
What are the Aborigines really like? What do they think about? How do they 
live? Here, in The First Australians, these questions are answered in broad 

itline. We see the Aborigines against the background of our own environme 
With 30 halftone illustrations and numerous line drawings. $4.75 

] CURIOUS CREATURES by Erna thi aner The author gives examples of curiou 
behavior in the truggle for food, in ne uilding, in paternal nursing; she shows 

t fly and four-footec nimals that can; creatures which 
make themselves appear what they are 





ires livir vt t es r better or for worse; creatures 
giants in the wi rticular sphere. Ulustrated. $4.75 

] THE SOCIAL INSECTS by W. Richards D.Sc. Dr. Richar ds 

the scientific approach has been able t iy bare far more W 

imazement than speculatior legend ‘‘Warmly commended’ ‘aaiglion “Huxt ey. 

Illustrated $4.75 


] TIME COUNTS The Story of the Calendar by Harold Watkins. This 1 
portant and unusual t deals not only wtih the history of the vari 
impaigt for reforn it also tells the ir nsely interesting story 
ndar a ne of man's earliest inve or and its handling (an 
handling) tur rewor r 
Illustrated. 


]AN AMERICAN IN EUROPE by Egon Larsen. This : 
of that spectacular genius, Benjamin Thompson, Count Rumford 
s based n muet ginal materia ecte on the 0 
Thomas Jeffersor njamin Frankl , 
minds that America has produced 


illustrated 
CJ vee Sogn FOVERORRAL TERS 


nd pare ogy I 
nie f existentialisn 


=] THe EXPERIENCE OF DEATH | by i1-Louis 


experience and arr 


THE DISPOSAL OF THE DEAD by f 
1 Dr. T. K. Marshal An exhaustive ¢ 
THE POCKET HISTORY OF Ror magenta by Fred L 
Knight. Deseribe e various y a 

e Order jen) thful 


Scottish Freen 


PHILOSOPHICAL LIBRARY, Publishers 
15 East 40th Street, Desk 548, New York 16, N. Y 
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ARE YOU INTERESTED in the role of science 
in public affairs? ... the relation of military 
security to freedom of scientific information? 

the potentialities of the “atom pool” 
restrictions on travel and admission 


legis- 


ORT ae 
of foreign scientists to America? ... 
lation for atomic power? 

HELP YOUR FELLOW-SCIENTISTS in the 
effort to exert an intelligent, constructive in- 
fluence on public opinion and governmental 
action in such fields—(The “Astin Affair” is 


e s 
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offers precision equipment for the 


histology and chemical laboratory. 
215 East 149th Street * New York 57, N.Y. 
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Biochemical, Nutritional supplies. Write 


GENERAL GBI BIOCHEMICALS, INC 
73 Laboratory Park Chagrin Falls, Ohio 
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a recent example of the necessity and success 
of such an influence. 

THE FEDERATION OF AMERICAN SCIEN- 
TISTS is the national organization of scien- 
tists in all fields that maintains a “listening 
post’ for your information and guidance 
through contacts on Capitol Hill and with the 
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MANOR FARMS 
Staatsburg, New York 


Tel. Staatsburg 3278 


press. 

KEEP UP-TO-DATE with the F A S Newslette) : 
also special bulletins when vital issues are at / 
YOU NEED FAS AND FAS NEEDS YOU. An- 

nual dues (including Newsletter): Regular $5; 


student, etc. $3; sustaining $10; patron $25. 
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FEDERATION OF 
AMERICAN SCIENTISTS 
1749 L St., N.W., Washington 6, D. C. 


David L. Hill, Chairman, 1953-54 
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Your assurance of the finest laboratory supplies, 
scientific instruments, chemicals and glassblowing. 


E. Machlett & Son * 220 E. 23rd St. * N. Y. 10, N.Y. 





The first book to unify both the biochemical and pathological aspects — 


GENERAL VIROLOGY 


By S. E. LURIA 


Professor of Bacteriology, University of Illinois 


Here is a survey of virology on a biological basis in which the whole 
field is treated as a separate, independent science. Dr. Luria avoids the tempta 
tion to overemphasize one aspect of the subject at the expense of another 
He presents virology in its intrinsic dualism—interpreting the inert materia! 
on the one hand, the dynamic systems on the other. Because of this unique 
treatment, the book offers an unusually sound introduction to the field. It 
will prove of particular value to workers in fields which touch 92n virology 
such as biochemistry, biophysics, and bacteriology. Non-plant pathologists wil! 
welcome the extensive discussion of plant viruses while plant pathologists 
will find in the book a useful body of information on the other viruses. The 
work is profusely illustrated and contains a very full bibliography. 


1953 $8.50 


427 pages IIlus. 


Send now for a copy on approval 


JOHN WILEY & SONS, Inc. 


440 Fourth Avenue, New York 16, N.Y. 








New Books Received 


r Medical Education in the Liberal Arts 





Prepa ral 






College. The report of the subcommittee on profes- 
sional ication of the Survey of Medical Education. 
Aura E. Severinghaus, H. J. Carman, and W. E. Cad- 

100 pp. 





bury. New York: McGraw-Hill, 1953. xxiv + 





Ho with the Albatross. Hans Pettersson. New 
Dutton, 1953. 218 pp. Illus. + plates. $4.00. 

o for the Home Craftsman. Emanuele Stieri 
Barnes & Noble, 1953. vii +376 pp. Illus. 





York 
New York: 


$1.5 








4ucn » Galileo. The History of Science A.D. 400 
1650. A. C. Crombie. Cambridge, Mass.: Harvard 
Univ. Press, 1953. xv +436 pp. Illus. + plates. $8.00. 












bbits « 
P utheas Jordomsejling 1950-52. A. F. Bruun et al., 
MS SMB Eds. Copenhagen, Denmark: J. H. Schultz Forlag, 
; 153. 307 pp. Illus. + map. 
rk eMlath is Fun. Joseph Degrazia. New York: Emerson 
Bo 1954. 159 pp. Illus. $2.75. 
Jefferson’s Farm Book. With commentary and 
relevant extracts from other writings. Edwin Morris 
Betts, Ed. Princeton, N. J.: Princeton Univ. Press, 
1953. For the American Philosophical Society. xxiii 





pp. Illus. + plates. $15.00. 


dn American in Europe. The life of Benjamin Thompson, 


552 












Count Rumford. Egon Larsen. New York: Philoso- 
phical Library, 1953. 224 pp. $4.75. 
‘undamentals of Reservoir Engineering. John C. Cal- 


Press, 





houn, Jr. Norman, Okla.: Univ. of Oklahoma 
xvi+417 pp. Illus. $6.00. 

Altitude Rocket Research. Homer E. Newell, Jr. 
New York: Academic Press, 1953. xiv + 298 pp. Illus. 
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7 51) 
Integration of Behavior, Vol. II. The integrative 
ocess in dreams. Thomas M. French. Chicago, III: 

Univ. of Chicago Press, 1954. xi + 248 pp. $6.50. 
The Pocket History of Freemasonry. Fred L. Pick and 





G. Norman Knight. New York: Philosophical Library, 
94 pp. $4.75. 

f Polymer Chemistry. Paul J. Flory. Ithaca, 
\. Y.: Cornell Univ. Press, 1953. xvi +672 pp. Illus. 
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) and Man’s Behavior. The contribution of phy- 
lobiology. Trigant Burrow. William E. Galt, Ed. 
New York: Philosophical Library, 1953. xii + 564 pp. 
\f 






{ can Sexual Tragedy. Albert Ellis. New York: 
Publishers, 1954. 288 pp. $4.50. 

Cultural Patterns and Technical Change. Margaret Mead, 

UNESCO; New York: Univ. 

Py 953. 348 pp. $1.75. 

reatures. Erna Pinner. New York: Philosophi- 

iry, 1953. 256 pp. Illus. $4.75. 

f ACTH and Cortisone upon Infection and 
e. Gregory Shwartzman, Ed. New York: 
& i Univ. Press, 1953. 204 pp. Illus. $5.50. 
Faste 1 Thought. A symposium on digital computing 

| B. V. Bowden, Ed. London—New York: 
| & 1953. xix +416 pp. Illus. + plates. 35/. 

The mentals of World Peace. A. Hamer Hall. New 

\ hilosophical Library, 1953. 112 pp. $3.00. 

P Medical Care in the United States. Oscar N. 

S Jr. New York: Columbia Univ. Press, 1953. 
pp. $7.00. 
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SEND FOR COPIES ON APPROVAL 
FROM THE HOME OF LEADING TEXTS 


INNOVATION. The Basis of Cultural Change 


By H. G. BARNETT, The University of Oregon. Mc 
Graw-Hill Series in Sociology and Anthropology. 
462 pages, $6.50 


A significant work of original scholarship and a major 
contribution to the subject of social change, this new 
volume sets forth general principles pertaining to the 
backgrounds, characteristics, and reactions to innova- 
tion. The characteristics are described in psychological 
terms; under backgrounds fall analyses of auspicious 
social settings and the motivations of innovators; re- 
actions are discussed in terms of categories of indi- 
viduals who are predisposed to accept new ideas. 


LOW TEMPERATURE PHYSICS 


By CHARLES P. SQUIRE, The Rice Institute. /nter- 
national Series in Pure and Applied Physics. 244 
pages, $6.50 


A compact and teachable text at the graduate level, 
this book is the first in its field. Afer a description of 
the physical properties of matter at extremely low 
temperature (below — 400° C), it is then shown that 
these properties obey quantum laws. The volume offers 
an able blending of theoretical concepts with practical 
experimental results and methods. 


CLAY MINERALOGY 


By RALPH E. GRIM, University of Illinois. McGraw- 
Hill Series in Geology. 384 pages, $9.00 


A distinguished text by a world authority based on 
the increased research activity of the past twenty-five 
years. The book presents all available data on the 
atomic structure, composition, physical characteristics, 
origin, and occurrence of clay minerals. It is carefully 
prepared, clearly presented, and well illustrated with 
drawings and tables of data. 
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or Institution 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street, New York 36, N. Y. 










-e Meetings 


March 

11-13. American Orthopsychiatric Assoc., New York, 
N.Y. (M. F. Langer, 1790 Broadway, New York 19.) 

11-13. Kappa Delta Pi, Lafayette, Ind. (E. I. F. Wil- 
liams, 277 E. Perry St., Tiffin, Ohio.) 

11-13. National Wildlife Federation, annual, Chicago 
Ill. (L. F. Wood, 232 Carroll St., NW, Takoma Park 
12, D.C.) 

15-19. National Assoc. of Corrosion Engineers, annual, 
Kansas City, Mo. (A. B. Campbell, 1061 M & M 
Bldg., Houston 2, Tex.) 

16-17. Symposium on Monte Carlo Methods, Gaines- 
ville, Fla. (H. A. Meyer, Univ. of Florida, Gainesville. ) 

18. Inst. of Mathematical Statistics, Eastern regional, 
Gainesville, Fla. (H. A. Meyer. Univ. of Florida, 
Gainesville. ) 

18-20. American Physical Soc., Detroit and Ann Arbor, 
Mich. (K. K. Darrow, Columbia Univ., New York 27.) 

20. The Biochemical Soc., annual, London, Eng. (F. L. 
Warren, Biochemistry Dept., London Hospital Medi- 
cal College, London W. 1.) 

21. International Assoc. for Dental Research, French 
Lick, Ind. (E. H. Hatton, 311 E. Chicago Ave., Chi- 
cago 11, IIl.) 

22-24. American Assoc. of Dental Schools, annual, French 
Lick Springs, Ind. (M. W. McCrea, 42 S. Greene St., 
Baltimore, Md. ) 

22-25. Inst. of Radio Engineers, annual, New 
City. (E. K. Gannett, 1 E. 79 St., New York.) 

24-1, American Chemical Soc., 125th national, Kansas 


York 


City, Mo. (R. M. Warren, 1155 16 St., NW, Wash- 
ington, D.C. 
25-27. Alpha Epsilon Delta, 10th national, Bloomington, 


Ind. (M. L. Moore, 7 Brookside Circle, Bronxville, 
Ns Xs 

25-27. Optical Soc. of America, spring, New York City. 
(A. C. Hardy, Massachusetts Institute of Technology, 
Cambridge 39.) 

25-27. Symposium on the Origins of Resistance to Drugs, 
Washington, D.C. (M. G. Sevag, Dept. of Micro- 
biology, School of Medicine, Univ. of Pennsylvania, 
Philadelphia 4. 

26-28. American Assoc. of Physical Anthropologists, an- 
nual, Yellow Springs, Ohio. (J. L. Angel, Jefferson 
Medical College, 307 S. 11 St., Philadelphia 7, Pa.) 

27-28. American Psychosomatic Soc., 11th annual, New 
Orleans, La. (APS Office, 551 Madison Ave., New 


York 22, N. Y. 


April 

1-2. American Heart Assoc., 30th annual, Chicago, III. 
R. Betts, AHA, 44 E. 23 St., New York 10, N. Y.) 

/~3. National Science Teachers Assoc., annual, Chicago, 
Ill. (R. H. Carleton, 1201 16 St., NW, Washington 6, 
Pi 43, 
3. American Assoc. of University Professors, Buffalo, 
N. Y. (R. E. Himstead, 1785 Massachusetts Ave., NW, 
Washington 6, D. C.) 
}. Assoc. of Geology Teachers, New England Section, 
Ist annual, Burlington, Vt. (C. G. Doll, Dept. of Ge- 
ology, Univ. of Vermont, Burlington. 

+10. Pan American Cong. of Veterinary Medicine, 2nd, 
Sao Paulo, Brazil. (J. S. Veiga, Rua Pires da Mota 
159, Sao Paulo. ) 

)-8. Symposium on Jouy-en- 


Orthopteran Acoustics, 


viii 


Josas, France. (Laboratoire de Physiologie A Oustigue 
Institut National de la Recherche Agronor que lows 
en-Josas. ) ei 
10. International Sound-Recording Conf. pa 
France. (Société des Radio-electriciens, 10-14 Aven, 
Pierre-Larousse, Malakoff, France.) 4 

5-11, Pan American Cong. on Agronomy 
Paulo, Brazil. (J. Moraes, Escola Superior 
tura “Luiz de Queiroz,’ Piracicaba, Brazil 

9. Conf. on the Physics of Particle Siz 
Nottingham, Eng. (Inst. of Physics, 47 
Square, London S.W. 1.) 

9. American Assoc. of Anatomists, Galveston, Te, 
(N. L. Hoerr, Western Reserve Univ. School of Medi. 
cine, 2109 Adelbert Rd., Cleveland 6, Ohio 

10. Conf. on Luminescence, Cambridge, Eng. (S§, 7 
Henderson, 47 Belgrave Square, London, S.W. |, 

}_9. European Assoc. against Poliomyelitis, Paris, France, 
(Secretariat General, 130 Rue de Linthout, Brussels, 
Belgium. ) 

10. Eastern Psychological Assoc., annual, New York, 
N. Y. (Gorham Lane, Dept. of Psychology, Univ, of 
Delaware, Newark. ) 

9-11. Soc. for Applied Anthropology, New York, N. Y 
(Mrs. E. Purcell, 61 W. 55 St., New York 19 

10-11. American Acad. of Optometry, western regional, 
Berkeley, Calif. (D. B. Carter, School of Optometry, 
Univ. of California, Berkeley. ) 

11-15. American Physiological Soc., Atlantic City, N. J. 
(M. O. Lee, 2101 Constitution Ave., Washington 25, 
D:-C. 

11-15. Soc. of Exploration Geophysicists, 
Louis, Mo. (B. W. Sorge, c/o United Geophysical ( 
Inc., P. O. Box M, Pasadena 15, Calif.) 

12-13. Conf. 
Animal to 
(C. D. Leake, 
Galveston. 

12-14, American Oil Chemists Soc., 45th annual, San 
Antonio, Tex. (J. S. Swearingen, Southwest Research 
Institute, San Antonio 6.) 

12-14. International Cong. of Alpine Meteorology, 3rd, 
Davos, Switzerland. (W. Morikofer, Observatoire 
physico-meteorologique, Davos.) 

12-15. American Assoc. of Petroleum Geologists, St 
Louis, Mo. (E. H. Powers, Southern Prod. Co., Box 
670, Fort Worth, Tex. ) 

12—16. Federation of American Societies for Experi! 
tal Biology, Atlantic City, N. J. (Miss Dorothy Briggs 
2101 Constitution Ave., Washington 25, D. C 

12-17. International Cong. on irrigation and Drainag 
2nd, Algiers, Algeria. Fran 
l'Etude des Irrigations et du Drainage, Boite Postal 
52, Grenoble, France. ) 

13-17. American Dermatological 
Sulphur Springs, W. Va. (J. L. 
Hospital, Durham, N. C.) 

15-17. Assoc. of Southeastern Biologists, 
Rouge, La. (M. A. Gaulden, Oak Ridge, || 

16. Seismological Soc. of America, annual, Se 
(P. Byerly, 208 Hall, Univ. of 
Berkeley 4.) 

16-17. Histochemical Soc., Atlantic City, N.! 
Lillie, National Institutes of Health, Beth: 


snd, §4 


de Agricul. 


Analysis, 
Belgrave 


. 
nu t 
annual, St 


on Diseases in Nature Transmissible fro 
Man, 4th annual, College Station, Tex 
Univ. of Texas Medical Branch, 


Association 


Associatio! 
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